Have you hung up 


Ir PAYS TO KEEP GOOD COMPANY... 
and it’s good business to advertise the 
good company you keep. 


Thousands of dealers and servicemen 
are using the sales-magic in the RCA name 
to instill confidence in their customers. 
Identifying your name with RCA pays off 
in dollars and cents. 


And it’s so easy to do... because RCA’s 
new Dealer Identification Program pro- 
vides you with a handsome “shingle” with 
your name on it, that you'll be proud to 
display in your shop. When a customer 
sees this Dealer Identification Plaque he 
knows you are using the best tube products 
available. 


So, we ask .. .““Have you hu:g up your 
shingle yet?” If not, be sure to see your 
RCA Tube Distributor today and learn 
how you can qualify for a Registered 
Dealer Plaque at no extra cost. 


Unlock the door to bigger profits 


Here’s your key to better business . . . RCA’s 
dynamic Dealer Identification Program. Ask 
your RCA Tube Distributor for your copy of the 
colorful, 16-page booklet 
“A Magic Pass-Key to 
i Customer Confidence.” 
It tells you how — for 


( fo the first time—you can 
become a Registered 
: wom Dealer . . . and get 


extra sales benefits, 


RADIO 


ELECTRON TUBES 


Jones TV Service 


LOCAL HEADQU 
% _Brampt serviee 


CORPORATION of AMERICA 


HARRISON, N. J. 


3000 Radio broadcasting 


RADIO-TELEVISION. stations operating day and 
BROADCASTING night prov ide interesting jobs with 


good pay to tens of thousands of 
operators and technicians. 200 Television stations on the air 
now, hundreds more under construction and still more author- 
ized, creating job demand and bright future for men who qualify. 


TRAINING plus OPPORTUNITY is 
the PERFECT combination for ambitious 
men. Let me send you a sample lesson 
from my course to prove you can keep your 
job while TRAINING at home in your 
spare time, for better pay and a brighter 
future. I will also send my 64-page book 
to show you that Radio-Television is 
today’s field of OPPORTUNITY for prop- 
erly trained men. 


a: 


J. E. SMITH, President 
NATIONAL RADIO INSTITUTE, 
WASHINGTON, D.C., 


has trained more men for 
Radio-Television than 
anyone else. You benefit 
from his 40 years’ experi- 
ence training men at home. 


Practice Broadcasting or Servicing 
with Kits of Parts | Send You 


Nothing takes the place of practical experience. That’s why 
NRI training is based on LEARNING BY DOING. My train- 
ing includes kits of parts which you use to build equipment and 
get practical experience on circuits common to both Radio and 
Television. Shown at the left is the low-power Broadcasting 
Transmitter you build as part of my Communications Course. 
It gives you experience putting a station “‘on the air,” learning 
procedures Spiele! of broadcast station operators. Shown be- 

: low is the modern Radio you build as 
part of my Servicing Course. You use it 
to conduct tests, get experience locating 
and correcting set 
troubles. My book 
shows other special- 
ly designed equip- 
“x ment you build to 
get practical expe- 
ience, to bring to 
ife things you learn 
from my illustrated 
essons. All equip- 


Good Pay-Security-Promotions for You 


Television Growth 1 More 
Good Pay Jobs, Prosperity 


Radio is bigger than ever and Television is still 
growing fast. Government, Aviation, Police, Ship, 
Micro-wave Relay, Two-way Communications 
Systems for buses, taxis, trucks, railroads are 
other growing fields providing good job oppor- 
tunities and bright futures for men properly 
trained in Radio-Television. 


Start Soon to Make ‘10, ‘15 
a Week Extra Fixing Sets 


You can start to cash in fast. Many men I train 
fix neighbors’ sets, make extra money, starting 
soon after they enroll. Multitester built with 
parts I send helps locate and correct set troubles. 
Read at left how you build actual equipment 
that gives you practical experience with circuits 
common to both Radio and Television. 


Mail Coupon—Find Out About 
Tested Way To Better Pay 


Act now to enjoy more good things of life. Take 
NRI training for as little as $5 a month. Many 
NRI graduates (some with only a grammar 
school education) make more in two weeks than 
the total cost of my training. Mail coupon today 
for Actual Lesson and 64-page Book—BOTH 
FREE. J. E. SMITH, President, National Radio 
Institute, Dept. 3ME Washington 9, D.C. 
OUR 40TH YEAR. 


! Mail me-Sample Lesson and 64-page Book, FREE. (No 


i , 
| RADIO -TELEVISION 
SERVICING vision homes (with total growing rapidly) 
mean increasing opportunities for qualified @ 

servicemen. Many NRI students make $10, $15 a week extra 
fixing sets in spare time while training. Many NRI graduates 
start their own full-time business or take good jobs with dealers. 


wtight.’—BERNARD SIERS, 


i Mr. J. E. SMITH, President, Dept. 3ME 
' National Radio Institute, Washington 9, D. C. 


115 million home and auto 
Radios plus 25 million Tele- 


1 Let Me ShowHow You Can Qualify for 
RADIO-TELEVISION,, fue inSpareTime 


Extra Money Spare Time 
“Four months after enrolling 
was servicing Radios and aver- 
aged $10 to $15 a week spare 
time. Now have full-time Radio 
and _ Television _business.’””— 
WILLIAM WEYDE, Brook- 
lyn, New York. 


Got Laid Off, Good Thing 


“*Got laid off my machine shop 
job which was the best thing | 
that ever happened to me as 3 
T opened a full-time shop. Busi 
ness has been picking up every 
week.’’—E, T, SLATE, Cors 


cana, Texas. x : 
Likes Job At Station WTOP 

“Tama technician at WTOP in 
Washington and I like it very 
much. Most of my Radio 
knowledge was obtained from 
National Radio Institute.”— 
JOHN BRITTO, Hyatts- 
- ville, Maryland. 


Telenor Technician 
“Tam now employed asa Tech- 
nician for a Television Clinic. : 
Here I handle only the tough | 
jobs that cannot be fixed in the 
home. NRI_ started me off 


Cleveland, Ohio. 
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COVER PHOTO: High-fidelity repro- 
duction facilities are only part of 
audio-transmission laboratory. 
It is designed to provide maximum 
flexibility. (See page 43). 
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Check the SEES s 


Check performance... 


Then, They 


Model S-76 


Double conversion receiver. Broadcast Band 
538-1580 ke plus three short-wave bands cov- 
ering 1720 kc-34 Mc. 

Calibrated electrical bandspread for easy 
tuning. Double superhet with 50 kc second 
i-f and giant 4-inch “S” meter. Five position 
selectivity, one r-f, two conversion, two i-f 
stages, temperature compensated. 3.2 or 500 


1| Choose 
Hallicrafters 


Do you know any better way, any other way, to judge 


SW equipment than to check the specifications and 


the performance? Frankly that’s the only valid way 


we can think of to make sure you get your money’s 
worth. Check these specs. Take a look at the selectiv- 
ity curve for the S-76. It is typical of the outstanding 
value Hallicrafters offers in every price class. 


ohm outputs. 


cycle AC. Use R-46 speaker. 


SELECTIVITY CURVES, S-76 


Satin black steel cabinet. 1814” x 
914” deep. Nine tubes, voltage regulator, and 
rectifier. For 105/125 V. 50/60 

. $199” 


874” x 


3 


VOLT. RATIO 


°o 
t=) 


345 
Legend: Sharp 1, 2, 3, 4; Broad 5 
KC FROM RESONANCE 


we 
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World’s Leading Exclusive Manufacturer of Communications and High Fidelity Equipment, Radio and Television 


4401 West Fifth Avenue, Chicago 24, Illinois 
Hallicrafters Ltd., 51 Camden Street, Toronto, Canada 


Medel SX-71. Covers Broadcast Band 
535-1650 ke plus four short-wave bands 
covering 1650 kc-34 Mc. and 46-56 Mc. 
Narrow Band FM one r-f, two conver- 
sion, and three i-f stages. Temperature 
compensated, voltage regulated. Three watt 
output (terminals for 500 and 3.2 ohms). 
Satin black steel cabinet. 1812” x 87%” 
x 12” deep. 11 tubes plus regulator, recti- 
fier. For 105/125 V. 50/60 9 
cycle AC. Use R-46 speaker. $249 2 


Model HT-20. T.V.I. suppressed 
100 watt AM-CW transmitter with 
all spurious outputs above 40 Mc 
at least 90 db. below full rated 
output. 

All stages metered; single meter 
with eight position meter switch; 
output tuning indication. Fre- 
quency range of 1.7 Mc to 31 Mc 
continuous on front panel control. 
Seven tubes plus five rectifiers. 


1a ee Nee Oise 
cycle. $44950 


Model R-46. Matching 10” PM speaker 
for use with Hallicrafters communications 
receivers SX-71, SX-76, SX-73 or SX-62. 
80 to 5000 cycle range. Matching trans- 
former with 500-ohm input. Speaker voice 
coil impedance, 3.2 ohms. 

Satin black steel cabinet matches all 
Hallicrafters receivers. Cloth covered 
metal grille. 15” x 1074” x 
107¢” deep. Ship. wt. 17 Ibs, $24 


fers 


for 


L 


636 
Glimair 


DYNAMIC 
MICROPHONE 


Gives you features 


similar t 
in the famous 


IKE ON T 


o those 


E-V Slim-Trim 
TV Microphones. 
That’s ry, it is 
o outstanding 
foe Public CU 
Recording and ether 
general-purpose use. 


List Price --+*-+°° 


SE 
MOOTH RESPON 
: 60-13,000 CPS 


HIGH OUTPUT 
OMNIDIRECTIONAL 


ACOUSTALLOY 
DIAPHRAGM 


BUILT-IN 
BLAST FILTER 


Can be used 
“in the hand, 
Lonjo stand, | 

or overhead 


SEND FOR BULLETIN 


410 CARROLL 
Export: 13 E. 


sT. « BUCHANAN, ae 
AOth St., N. ¥. 16, U.S.A. 


Yoree | 
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HIS, our Sixth Annual Audio Issue, 

sets a new high in editorial content, 
circulation, and in advertising. Never 
before has the interest in high-fidelity 
been so keen and it now seems certain 
that this interest will continue for 
many years. 

Ever since the inception of audio as 
it relates to electronics this magazine 
has, for 34 years, published every major 
development. Old timers in audio will 
recall attempts early in the vacuum- 
tube era to obtain amplification by 
very crude methods compared to pres- 
ent standards. In recalling early ex- 
periments we searched back through 
our bound copies of Rapio & TELEVISION 
NeEws (then Rapio News) to the year 
1923 to see exactly what was going on 
at that time. We selected the January, 
1923 issue. This particular year was 
an important one in audio. Engineers 
were just beginning to regard the ad- 
vantages of audio amplification in con- 
junction with “loud talkers” to provide 
group listening instead of individuals 
being confined to headset reception. 
Crystal sets were still popular in 1923 
but many of the leading manufac- 
turers of that time were concentrating 
on headsets, two-step amplifiers, and 
various types of horns and other re- 
producers using the headset in con- 
junction with an adapter for coupling 
to a horn. 

We found several rather interesting 
articles in the January, 1923 issue, 
among which was one entitled “A 
New Radio Loud-Speaker.” It de- 
scribes a device “consisting of a thin 
leaf-shaped spruce panel supported on 
pegs and with a little iron armature 
fastened to the board near the point 
where a stem would join the leaf. The 
earcap and diaphram on an ordinary 
radio receiver is removed and the 
phone is laid on the iron armature so 
that it sticks to it,” ete. 

One need only attend the demon- 
strations at our audio fairs to realize 
that we have gone a long way (db- 
wise) during 30 years of audio prog- 
ress. Another interesting article de- 
cribes “a practical inexpensive loud- 
speaker.” The article states that the 
“secret of assembling the horn is in 
the use of surgeon’s adhesive tape,” 
etc. and goes on to describe the con- 
struction of a horn whose seams are 
secured by means of the tape. A head- 
phone-type receiver is held by clamps 
against the bottom of the horn. The 


author states that “the horn gives con- . 


siderable amplification and is free 
from the objectionable ‘tinny’ sound 
experienced with sheet iron in horns,” 
etc. Wow! 

Another development was covered 
in an article entitled, “The Electro- 


THE 


AUDIO—1923 VINTAGE 


EDITOR 


Static Loud-Speaker” describing a de- 
vice in which the principle of function- 
ing is determined by a peculiar oper- 
ation of some imperfect dielectrics 
based on experiments conducted by a 
Dr. Gray and two Danish scientists, 
Messrs. Johnson and Rahbeck. It ad- 
vises that “since this loud-speaker sys- 
tem, which may also be used as a re- 
corder, is operated by tension it is 
necessary to use some step-up trans- 
formers. The polarizing tensions may 
be obtained from the ‘B’ battery which 
is used with the amplifier but an iron 
core choke coil should be connected in 
parallel with the device so as to per- 
mit the direct current to reach the 
plate of the vacuum tube. When the 
signals are sufficiently amplified the 
electro-static system provides. the 
means for a good loud-speaker ar- 
rangement.” 3 

This device never achieved any prac 
tical use and the horn type loudspeak- 
ers dominated the so-called audio field 
for a long time. 

This was the period when various 
headphones achieved great popularity 
for connecting to the tone arms of 
early phonographs. We still have some 
of these in our own personal collection, 

One of the earliest names prominent 
in audio was Magnavox. Many old 
timers claim one of the earliest of de- 
velopments dates back to 1913 when! 
the Magnavox electro-dynamic receiv- 
er was first demonstrated publicly. 
Their ad, ten years later in 1923, fea- 
tures a 14- and an 18-inch horn using) 
the electro-dynamic receiver. 

We ran across an ad showing one of! 
the loudspeaker cabinets. It employed! 
a spiral tone chamber and was sold for) 
$12.50 and this, mind you, included a 
“powerful built-in unit,” etc. This, off 
course, referred to a headphone used 
as the driver. The year 1923 will cer- 
tainly go down in history as a “head- 
set year.”’ Old timers will readily re- 
call many of the early manufacturers 
supplying radio headphones to the 
trade. They included: Murdock, Frost: 
Schwarze, Elwood, Manhattan, Con- 
necticut, Stromberg - Carlson, Leich! 
Holtzer -Cabot, Hverett, Coryphone: 
Brandes, Western-EHlectric, Dicta-+ 
graph, Kellogg, Baldwin, Brown, td 
name a few. The average price for 4 
pair of phones in 1923 was about $7.00 
and most of them were either 2000 or 
3000 ohms. Audio transformers were 
selling for about $3.50 and horns, com! 
plete with single headphone, at abou: 
$40.00. ss 

Today, 30 years later, audio has be‘ 
come “big business” and a source 01 
real pleasure to millions. We look for: 
ward to another 30 years of audi¢ 
Progress...) see 


" 
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| AMERICA'S MOST DEPENDABLE TW ROTATOR | 


FACTORY TESTED to equivalent of three 
months normal use before shipment. 
TEMPERATURE PROOF. Operates perfectly 
at -50°, even under heavy icing condi- 
tions. 

FOOLPROOF. Stops itself at ends of rota- 
tion. NO burned out motors: NO broken 
feedlines. 

IMPROVED BRAKE. NO coasting; NO drift- 
ing. 

TWO MOTORS. Separate motor for each 
direction of rotation. 

SMART—EASY TO USE Control unit. Indi- 
cates direction without turning rotator. 
TWO YEAR GUARANTEE instead of the 
usual one. 


*Write for literature. 


ude E.G hd 


Right now there are 100,000,000 radio 
and TV sets — 4 or more years old — 
in everyday use. These sets do 

not have P.E.C.’s. You’ll 
save service time and parts 
investment — have greater 
confidence in your service 
jobs if you replace oid- 
style components with 
P.E.C.’s. Centralab 
PEC. kits are your 
best supply source! 


PCK-18 


18 P.E.C. units. Re- 
place 42 old-style re- 


sistors and 52 old- 
style hapacitoys: 
Nets a - ae $9.00 


PCK-110 


110 P.E.C. units. Re- 
place 255 old-style 
resistors and 52 old- 
style capacitors. 


Net - - - $55.80 


PCK-220 


220 P.E.C. units. 
Replace 525 old-style 
resistors and 620 old- 
style capacitors. 

Net - - - $115.80 


All prices subject to change eithent Motes 


PCK-45 


45 P.E.C. units. Re- 
place 106 old-style 
resistors and 133 old- 
style capacitors. 


- $24.00 


This P.E.C. Guide No. 2 (included with each kit) 


tells you how and when to use P.E.C.’s. Shows 
cross indexing — schematics — tells you how to 
test P.E.C.’s. Get complete details from your CRL 
distributor or use coupon below. 


*Trademark — Printed Electronic Circuits 


1 CENTRALAB : 
1 A Division of Globe-Union Inc. I 
1 910-K E. Keefe Ave., Milwaukee 1, Wis. i 
E Please send name of distributor stocking P| 
I -E.C. Kits, also additional technical data. 4 
i | 
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* Presenting latest information on the Radio Indust; 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


COMPATIBLE COLOR'S long epic 
march to the nation’s capitol, seeking 
that golden seal of approval, appears 
at long last to be drawing to an end, 
and a mighty grand and glittering 
end. For at this writing, the records 
indicate that it seems to be just a 
matter of technical formality, before 
the final go-ahead is flashed to the 
nation. 

As the crucial 30-day deadline 
passed, no serious Objections to the 
Commission’s intent to approve came 
forth. Those who did issue briefs were 
critical of the high costs quoted for 
the first output of color sets, and the 
possible inability of industry to cope 
with the economic hazards which such 
prices might introduce; but none ob- 
jected to the system or its capabilities. 

A tip-off on the endorsement that is 
expected, loomed when NTSC’s popu- 
lar chairman, Dr. Baker, appeared in 
the office of the Commission’s head- 
man, Rosel H. Hyde, with an official 
16-volume color-committee report on 
the final filing day, and posed with the 
government representative for several 
photos. In presenting the huge record 
to Hyde, Baker said: ‘‘These docu- 
ments represent an investment of 
more than one-million manhours of in- 
tensive work by the top engineers. of 
the television industry, in an effort to 
develop satisfactory standards for 
commercial color television... . If 
measured in terms of dollars, this rep- 
resents an.investment by industry of 
nearly ten-million dollars over a pe- 
riod of two-and-a-half years. The re- 
sult, we feel, has been the creation of 
technical signal specifications that not 
only will give the public a good tele- 
vision service, but also will permit 
keen competition among various com- 
panies within the industry.” 

Accepting the report, the Commis- 
sioner noted that this was a notable 
occasion, for most in industry had ap- 
proved the work, and the few who did 
not go along completely, did not offer 
any truly serious objections. 

Actually only four companies filed 
critical comments with the Commis- 
sion. Particularly disturbed was U. A. 
Sanabria, who felt that economists 
should be consulted first, before a de- 
cision is set, to advise whether the 
nation is really ready for receivers 
that will cost around a thousand dol- 
lars. In his opinion, color TV should 


be restricted to a single area fc 
least three years until there is 
‘Nositive proof that it answers 
question of economy” . and § 
appears ... “fan adequate capaci 
supply, so that the television ind 
can roll smoothly when it is i 
duced.” He also wanted to be 
that the introduction of color at 
time will ... “not foster a mon 
through inadequate distributio1 
know-how, nor that it will load 
the public the impossibility of ge 
trained men to service these sets 
they are on the market.” Noting 
the system offered was truly a 
“masterpiece of electronic sci 
which may be regarded as a tech 
miracle. ” he asked if the dev 
ment wasn’t a... “little prem: 
and too expensive to fit into ous ( 
omy.” 

Also striking out at the price | 
lem was. Chromatic, who urged 
Commission to seek adequate a 
ance that inexpensive chassis 
eventually be forthcoming. They 
well satisfied with the system an 
ability to produce satisfactory 
pictures, the brief continued, bu: 
matter of lower costs was also ft 
mental. Insurance that cheaper 
will be available must obtain, the 
sisted, and such protection mus 
supported by demonstrations of a 
equipment built to sell at the | 
prices, with tests being mad¢ l 
typical home conditions. 

Paramount also felt that the | 
mission should delay final actio 
any new standards until the cost 
has been more fully explored. 
believed that it... “would be 
fortunate, if in the interest of s 
the Commission were to adopt a 
system which would be of use or 
those who could afford expensiv 
ceivers, when by taking a little 
time, a complete study could be 
of methods which hold forth pre 
of being able to produce reason 
priced receivers.” 

The fourth brief, filed by CBS 
the Commission that while they 
felt that the NTSC receiving gee 
not meet the price criterion, @ 
addition the equipment did nc 
their opinion, satisfy the simplici 
operation point, compatible 
standards would now be in the ] 
interest, since eventually both th 
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“Of the very best!’”’ 


—HIGH FIDELITY MAGAZINE 


SERIES “50” 


w It is only natural that more than one manufacturer will claim his 
product is the best. For that reason it remains for you to be the judge. 
We say—demand the specs. Then check workmanship, performance 
and beauty of appearance. If you do all these things, the answer will 
inevitably be ... THE FISHER Series “50.” There is no finer made. 
MODEL 


neuer Master Audio Control “3° 


@ “One of the finest units yet offered to the enthusiast or audio engineer.” 
—Radio and TV News. Can be used with any amplifier. IM distortion vir- 
tually unmeasurable. Complete, professional equalization settings and tone 
controls; genuine F-M loudness control; five inputs, five independent input 
level controls, twe cathode follower outputs. Self-powered. 
Chassis, $89.50 » With blonde or dark cabinet, $97.50 
MODEL 


peice FIM-AM Tune 50-R 


m Features extreme sensitivity (1.5 mv for 20 db of quieting); low distor- 
tion (less than 0.04% for 1 volt output); low hum (more than 100 db below 
2 volts output.) Armstrong system, adjustable AFC with switch, adjustable 
AM selectivity, separate FM and AM front ends (shock-mounted), cathode 
follower output, fully shielded, aluminum chassis, self-powered. 

MODEL 


sven QQ-Watt Amplifier “s: 


@ Truly the world’s finest all-triode amplifier, yet moderately priced. A 
man’s size unit! Less than 1% distortion at 50 watts (.08% at 10 watts.) 
IM distortion below 2% at 50 watts. Uniform response within .1 db from - 
20 to 20,000 cycles; 1 db, 5 to 100,000 cycles. Hum and noise more than 
96 db below ful! output. Quality components throughout. $159.50 


Prices slightly higher west of the Rockies 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORPORATION - 39 EAST 47th STREET - N.Y. 
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and simplicity factors would be y 
control. Because of this view, | 
continued, the company has ge 
plans to produce tri-color tubes i 
second quarter of next year; and 
duction of receivers will begin iy 
late spring of ’54. 

While they approved the NTSC 
tem, Columbia added, they still r 
tained that the field-sequential sy 
remains as the one... . “which is 
capable of producing, on a re 
daily basis under normal oper; 
conditions at the station and ir 
home, the most consistently exce 
quality of color pictures on a py 
cal, simple, flexible and econoi 
basis.”” However, because of the 
tem’s incompatibility to .the 27 
lion-odd receivers now in use, | 
added, it would be best that the 
tronic method be adopted. 

Another healthy sign that 
would be with us soon appeared i 
announcement that NBC has s 
uled some of its top-notch show’ 
color premieres, and will probably 
colorcast the Tournament of ] 
Parade as well as the Rose Bowl! 
ball game from the coast on | 
Year’s day. In addition, the net: 
has converted a 300-seat theat 
New York City for projection of | 
TV on a large size screen; bot! 
public and trade will be invited te 
cial showings here. The broade 


| also reported that it has begu: 


structing most of its operating pe 
nel on color procedures, and will! 


| ment its color facilities at the Col 


Theatre by rebuilding the huge ' 
ner Brothers sound stage in Bros 
for color work. 

Color will also be the official sp 
board for many novel inventions. | 
netic tape, it has been disclosed! 
be used to record the first color 
programs emanating from Los: 
geles. Recording in this fashic 
was claimed, offers a practical ar 
to color-program distribution, fo 
plicate tapes can be turned out 
fraction of the costs involved in | 
essing copies of color films. Whil 
technique is still in the experim 
phase, it is said to have reache 
advanced stage, so that its con 
cial debut might be announced 
SOOns ae 

All events thus indicate that, v 
some unusual complications ariss 
Commission will approve color 
cially, certainly before the year i 
and possibly sooner. 


AIRCRAFT CONTROL, through : 
and radio-controlled piloting, aré 
the most vital projects of the ci 
and military. i 
In Washington, recently, the 
Communications-Electronics Cor 
tee of the Joint Chiefs of Sta: 
vealed that they had proposed a 
mon system secondary radar § 
beacon, which would improve tl 
liability of the radar traffic c 
system, provide positive identific 
of aircraft by use of coded replie: 
(Continued on page 160) 
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ZECTRONIC development in various 
fields has been highly stimulated 
by the Guided Missile Program of 
Department of Defense. One such 
i that is greatly indebted to this 
gram is radio telemetry. Some of 
early circuitry was hastily de- 
fed under great duress to accomplish 
® priority rush jobs during World 
ar II. It was most effective for the 
ticular assignments, but was defi- 
limited in its application and not 
nmensurate with present components 
d techniques. This article describes an 
ctronic decommutation system which 
ba ed upon present operational re- 
rements and which employs new de- 
N n techniques. 
r importance of the radiotclemseery 
is evidenced by the fact that the 
arch and Development Board of the 
urtment of Defense established, 
ugh the Committee on Guided Mis- 
,a Working Group on Telemetering. 
gh the efforts of this Group, a 
telemetering standards was pub- 
This set of standards was not 
ded to be a list of detailed speci- 
is but was regarded as a means 
ing forth the characteristics of 
mals employed by radio-telemetry 


ely 


2 i 


= =e 
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ief, Telemetry Section, Development & Manu- 
Luring Division, Ralph M. Parsons Company. 
Telemetry Section, Technical Systems 
tory, Air Force Missile Test Center, Air 

, kt Seal Command, Patrick Air 


Use of plug-in components, shown | 


above in the gate-triggering unit, permits rapid servicing. 


Electronic analog low-pass filters are used in a 
system for decommutating FM / FM telemetered data. 


systems, thus making it possible for 
compatible test facilities to exist at 
the various test ranges throughout the 
United States regardless of the Service 
Branch, and representing an RDB ac- 
complishment towards unification and 
equipment standardization. With this in 
mind, detailed equipment specifications 
were formulated for the decommutation 
system by engineers of the Air Force 
Missile Test Center, Patrick Air Force 
Base, Florida, that would be compatible 
with the RDB standards as well as the 
anticipated missile programs and the 
present state of the art. 


Over-All Telemetry System 

Before delving into the detailed as- 
pects of separating telemetered infor- 
mation, it would probably be worth while 


to review briefly an over-all FM/FM 


radio-telemetry system. Everyone is fa- 
miliar with telemetry in one of its sim- 
plest forms—wire telemetry is used to 
jndicate the amount of fuel in an auto- 
mobile fuel tank. Remote information 
presentation is commonplace today, and 
radio telemetry is one of the specialized 
techniques in this branch of communi- 
cations. 

For the majority of applications, a 


radio-telemetry system is divided into 


two separate installations—an airborne 


transmitting package and a ground re- a 


ceiving and recording station. Informa- 


tion from gyros, control surfaces, strain — 


gages, etc., is converted by means of 


transducers into electrical parameters, — 


such as voltage or inductance changes, 
which can control the frequency of a 


subearrier oscillator. Up to 12 or 14 
subcarrier oscillators are used simulta- _ 


neously to modulate a miniature fre- 
quency-modulated transmitter. 


Quite often it is necessary to trans- 


Preliminary adjustments being made 
on the remote console unit, which dis- 
plays separated data on the meters. 


% 


quencies, subcarrier discriminators 
separate the subcarrier frequencies, 
commutators to separate the comr 
tated data, recording oscillographs ; 
pen recorders to display data for 
alysis. 

The salient factors of the decomr 
tation system specifications are ac 
racy and long-time stability. A sur 
of commercially available equipm 
soon made it very evident that no m 
ufacturer would guarantee his stand, 
models as meeting requirements of h 
accuracy (less than 1% error full sea 
with good linearity without adjustm 
over an eight-hour period of continu 
operation. It is appropriate at this ti 
to point out, and it cannot be oy 
stressed, that the basic requirements 
telemetry equipment are typical of w 
is expected of most electronic inst 
mentation equipment. Some of the m 
important additional electrical perfo: 
ance requirements are as follows: 


1. Accuracy—Over-all system er 


Gate units incorporating the filter sections set up for preliminary inspection. shall not exceed + 0.5% of mz 
mum deviation. a 

mit a considerable amount of low fre- Commutation adds very little to the 2. Linearity—Output linearity shall 
quency information such as air speed, cost, complexity, or weight-per-channel- within + 0.25% of full output 
altitude, rate of turn, etc. Since many capacity of the airborne package. In incremental data changes over : 
of the subcarrier oscillators are capable considering the ground receiving sta- channel deviation. 
of high frequency response, i.e., 300 to _ tion, it must be realized that the equip- 3. Stability—All performance speci 
2000 cps, it is practical to commutate ment is not expended with each test as is applicable to a minimum of éi 
mechanically many channels of low fre- in missile testing, so that the cost of hours of continuous operation ai 
quency data on a single subcarrier oscil- decommutation equipment to separate a warm-up period which shall 
lator. Most of the commutator plates the commutated data automatically exceed one hour. : 
have 30 segments and, under the system (about $20,000) can be amortized over 4. Signal Input Voltage—A mi 
standards, three segments are used for many years of operation. of + 3.75 volts ae 
frame synchronization and 27 segments 2 : maximum of + 50 volts peak- 
for separate data channels. The sepa- Basic Telemetry Equipment from a balanced line at any 


rate data channel capacity of 12 contin- Basic equipment used in ground radio- cent level shall be satisfactory 


uous channels may be increased to 116 telemetry receiving stations consists of specified performance. 
channels of information by commutat- an FM receiver, magnetic tape record- 5. Input Impedance—The input inn 
ing four of the subcarrier frequencies. ers to store the complex subcarrier fre- ance shall be 80,000 ohms or grea 


q 


Fig. 1. Schematic diagram of a demodulator channel employing a two-stage electronic analog low-pass filter. 
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I) 
"Pen Output—Output impedance 
| ‘shall be approximately 330 ohms and 
» work into a load impedance of 1400 
epbhms (Brush pen motor Type 920 or 
‘/pquivalent). A maximum driving 
seturrent of + 12.5 ma. shall be de- 
»vfivered and balanced at center signal 
» $0 ground. 
wobalvanometer Output—Output im- 
mebedance shall be approximately 330 
ephms and work into a load imped- 
) ance of 330 ohms (oscillograph gal- 
sovanometer attenuator pad). A max- 
oimum driving current of + 5 ma. 
‘shall be delivered and balanced at 
~‘tenter signal to ground. 
otemote Indicator Output—Output 
S-Gmpedance shall be approximately 
‘9 8380 ohms and work into a load im- 
isbbedance of 600 ohms (telephone land 
gine). A maximum driving current 
*>f + 2 ma. shall be delivered and 
»Sbalanced at center signal to ground. 
J “stallation on subtropical islands, or 
Wig the sea coast, imposes environ- 
shtal conditions of high humidity and 
content as well as moisture and 
¥gus; for this reason, a tropicaliza- 
; treatment must be given to all 
#sis to prevent leakage paths and 
shid deterioration. 
common source of error in a great 
l of electronic equipment, and a fac- 
which may make the controls overly 
Wsitive or make frequent readjust- 
it of the equipment necessary, is 
primary power voltage fiuctuation. 
‘Wile elaborate electronically regu- 
d power supplies furnish a constant 
“@ source in this system, any variation 
“whe source voltage is carried through 
d ull the vacuum tube heaters and may 
=@rtax the power transformers. There- 
2, a primary line regulator is in- 
‘Hed in the equipment—a Stabiline 
K age regulator Model 3000A, which 
; 


vers regulated power at 110 volts, 45 
sgoeres, to the complete system. 


‘represents the most recent FM/FM 
@ommutation system to become com- 
cially available as a standard item. 
was fabricated by the Ralph M. Par- 
s Company under Contract #AF 
'3606)-297 with the Air Force Missile 
'#t Center. Electronic analog low-pass 
}are employed for smoothing tele- 
d decommutated data. This cir- 
plication, new to the field of 
elemetry, coupled with the ad- 
system design should prove a 
tep forward in the state of the 
et Fig. 1. } 

will probably be easier to consider 
eration of the system if a func- 
| description of the information 
1 and the block diagram of Fig. 2 
owed. For this reason, the first 
‘y to be described will be that 
- with the telemetered commu- 
ata and its associated control 
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Fig. 2. Block diagram of a class A telemetry receiving station. 


functions; then the supplemental cir- 
cuits, such as power supplies and spe- 
cialized test instruments, will be dis- 
cussed. 


Pulse Selector 


The input time-shared pulse signal 
applied to the electronic decommutator 
is derived from a subcarrier discrimi- 
nator in a radio-telemetry receiving sta- 
tion and is fed to the pulse selector 
chassis. This portion of the equipment 
performs many functions. It detects the 
presence of a master pulse in the com- 
mutated signal train and generates a 
secondary pulse which is transmitted to 
the first counter circuit of the sequen- 
tial counter. It also acts as a primary 
amplifier for raising the voltage of the 
incoming intelligence to a usable level. 
This amplifier is of the differential type 
and it may be used with a balanced line 
input having practically any quiescent 
level. The differential junction of the 
amplifier provides a convenient point at 
which primary gating may take place to 
fulfill the requirement of ground gating 
of the telemetry signal. Normally, a 
synchronized, free-running multivibra- 
tor is used to generate switching pulses; 
but under conditions where intelligence 
becomes obliterated by noise, the multi- 
vibrator runs at its own natural period, 
thus generating false switching pulses 
that maintain counting of the trigger 
chain until intelligence is regained. 

The last major function of the pulse 
selector is to provide a closed-loop servo 


system that controls the width at which ~ 


the ground gating circuit operates. This 
width must be kept at a constant pro- 
portionality with relation to the commu- 


tation speed. The servo system senses a 


change in airborne sampling rate by 
virtue of a secondary low-pass filter, 
the output of which—an analog voltage 
—is compared to a standard reference 
voltage, and the resulting error-signal 


is amplified by a high gain integrating 
amplifier. In turn, this amplifier con- 
trols the clamping point at which a 
phantastron circuit initiates operation. 
Since the sweep of the phantastron is 
linear and the termination of its period 
is stable, the resulting variation in 
clamping level produces a corresponding 
variation in output pulse width. The 
phantastron then provides the blanking 
signals for the primary gating circuit, 
thus completing the closed loop of the 
system. 


Patch Panel and Gate Generator 


In terms of flow of information, the 
second chassis is the patch panel and 
gate generator, which contains the pre- 
viously mentioned counting circuits de- 

(Continued on page 25) 


The ‘“Telemetering Commutator Simu- 
lator” is shown being adjusted to 
provide a pulse train equivalent to 
a 5-cps 30-segment commutated signal. 
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SINGLE- 
SIDEBAND 


TRANSMISSION 


By ROBERT C. MOSES 


Lear, Inc. 


Front view of exciter chassis. 4 


Part II covers the design, construction and performance 


of an SSSC transmitter having an output of 600 watts. 


ART I of this series presented a 
p general discussion of single-side- 

band, suppressed-carrier transmis- 
sion techniques, including a comparison 
with double-sideband AM systems and 
the basic principles governing gen- 
eration and amplification of the SSSC 
signal. Part II deals with practical 
design considerations of single-sideband 
transmission systems, with particular 
reference to the phase-shift method 
of SSSC generation. In order to il- 
lustrate one application of the tech- 
niques presented, a complete description 


of a typical 600-watt phase-shift SSSC_ 


transmitter is included. 

Among the circuits encountered 
in single-sideband, suppressed-carrier 
transmission systems are audio and 
r.f. phase-shifting networks, balanced 
modulators, frequency converters, and 
r.f. linear amplifiers. Space limitations 
preclude a detailed treatment of all 
possible configurations of the system 
elements mentioned; hence the circuits 
to be presented should be considered 
as representative of a typical design. 
By the same token, the discussion has 
been slanted towards those circuits 
particularly applicable to the phase- 
shift system, as the design require- 
ments of the latter are generally more 
exacting. 


Audio Phase-Shift Networks 

Audio phase-shift networks may be 
either of the active or the passive 
type, i.e., they may or may not in- 
clude vacuum tubes. Active networks, 
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in general, are characterized by a 
fairly wide audio bandwidth over 
which the amplitude and phase shift 
remain within usable limits; but at 
the same time, they involve several 
tube sections with attendant space and 
power requirements. Passive networks, 
on the other hand, contain only resist- 
ance and capacitance elements but are 
good over a relatively narrow portion 
of the audio range. Both types of net- 
works introduce an insertion loss which 
may vary from 8 to 12 db, depending 
upon the particular network design. 
Figure 2 shows one form of active audio 
phase-shift network in which the de- 
parture from quadrature phase rela- 
tionship is less than 0.8° and the ampli- 
tude is constant within 0.5 db over the 
frequency range from 75 to 5500 eps. 

The network of Fig. 2 accepts single- 
ended audio input at a peak level of 
up to 10 volts, and delivers four in- 
dividual output voltages of equal ampli- 


Fig. 1. Phase characteristics of individ- 
ual elements in the network of Fig. 2, and 
resulting over-all phase characteristic. 
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(3 y 100 1K 10K 100K 
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Peo } 


OVER-ALL PHASE ANGLE 


tude having a mutual 90° phase 
lationship, i.e., 0°, 90°, 180° and 2 
Phase-shifting elements consist of 
propriate resistance-capacitance | 
pass networks driven with 180° ph 
output voltages from an associ 
phase-inverting triode. In any one 
phase-shifting stage, it can be sh 
that the amplitude of the output | 
age is constant with frequency w 
limits, whereas the phase shite Vi 
according to the aera 


pate -1 
@=2 [ tan — - ae 

In order that the audio phase sh: 
may maintain a substantially cons 
90° phase relationship over 
frequency range, several casc 
stages in a two-channel arrange! 
are used, and the individual stages 
“stagger-tuned” to the specific fre 
cies indicated. The individua Pp 
characteristics thus combine to prc 
the required over-all character 
Figure 1 shows the phase curve: 
the six networks by themselh 
the resulting over-all phase 
frequency is also included. 

The passive audio phase shif 
Fig. 3 consists of differential 
lag networks employing six 
ments in a lattice configuratio 
amplitude voltages applied to 
puts in 180° phase relation 
two output voltages havin: 
stantially constant phase di 
90° over the frequency. 
200 to 2600 eps and ampli 
within 1 db over a similar fre 
band. The insertion loss of t 
work is approximately 9 ys 
maximum phase departur 


SP etreat ule 5 


/aithe individual RC elements be 
tad” to specific frequencies in order 
ain the required over-all phase 
giaicteristics; by the same token, the 
8 of voltages must maintain amplitude 
Gity and 180° phase relationship 
m<the audio band of interest. Figure 
) ws the over-all amplitude-phase 
tecteristics of this particular audio 
fia-shift network; other passive net- 

aconfigurations have been devised. 
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3ctPhase-Shift Networks 


Hiicontrast to the audio phase-shift 
6 rks described above, 90° r.f. phase 
jeers operate at substantially fixed 
rl frequencies. Consequently, they 
wibe relatively simple affairs con- 
iisg either of complementary 45° 
mag networks employing resistive 
Mareactive elements or double-tuned 
) gally coupled LC circuits. An ex- 
| ® of the first is shown in Fig. 6. 
ee phase angle attributable to the 
a 


franch of the network is given by: 


ae, Rk 
— tan acetone (2) 
ia? that for the RC branch is: 
Mumman’ oCk . . fl. C8) 


“ition loss @ in db is: 


3020 log 10 (4) 


la + RSE) a : 
j 


tethe inductive branch, and 


1 
20 logo las ee 30s) 


i he capacitive branch. 

men the inductive and. capacitive 
ents are so proportioned that their 
ejances at the operating frequency 
Siequal to the series resistance in 
| branch, —¢, — 62, and the dif- 
tial phase shift between the ter- 
ls of the network is the required 
‘¥the insertion loss is 3 db to each 
‘gut and the input impedance to both 
@ches in parallel is equal to FR. 

a double-tuned transformer where 
oefficient of coupling slightly ex- 
s the critical value (KQ. = 1.5 to 
the phase of the secondary-induced 
ge is inherently displaced by very 
0° from that of the primary 
th circuits are tuned to reso- 
n addition, the phase of the sec- 
voltage varies rapidly through 
jure in the vicinity of secondary 
e. Such a transformer consti- 
excellent r.f. phase shifter 
phase relationship is readily 
le by secondary tuning and the 
loss may be made low. Fur- 
the load impedance presented 
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lator) is relatively large; 
le power is dissipated in the 
ting network. 


ver stage (generally the car- - 
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Fig. 2. 


Balanced Modulators 


Balanced modulators utilize vacuum 
tubes or other nonlinear circuit ele- 
ments in a balanced bridge arrange- 
ment whereby the carrier and modulat- 
ing voltages are introduced in such a 
manner that the carrier is cancelled in 
the output and the sidebands appear. 
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Fig. 3. Passive 90° phase-shift network. 
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Circuit diagram and parts values for complete active audio phase-shift network. 


In vacuum-tube balanced modulators, 
any of the conventional forms of modu- 
lation, i.e., plate, grid, screen-grid, etc., 
may be employed, although grid modu- 
lation seems to be most applicable be- 
cause of the very small amount of audio 
power required. The circuit arrange- 
ments of Fig. 5 are typical. 
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Fig. 4. Amplitude-phase characteristics 
of passive phase-shift network, Fig. 3. 


Circuit diagrams and parts values for two typical balanced modulators. 
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Rear view of power amplifier chassis showing location of components. 


In Fig. 5A, the audio modulating sig- 
nal is applied to the grids in 180° phase 
relationship, while the carrier appears 
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‘Fig. 6. RLC type of r.f. phase shifter. 


in phase at the same grids. The plates 
are push-pull connected across the pri- 
mary of a balanced double-tuned trans- 
former in which the equivalent load 
impedance presented to each tube is 
equal, as is the coefficient of coupling 
from the secondary to each half of the 
primary. Circuit conditions are such 
that operation takes place largely over 
the lower bend of the tube character- 
istics. Sum and difference frequency 
components resulting from the modula- 
tion process are developed across each 
half of the balanced primary winding; 
these sideband components have rela- 
tive phases such that they are additive 
in the secondary. The carrier, on the 
other hand, is in phase across the pri- 


Fig. 7. Block diagram of the SSSC transmitter shown in the photographs. 
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mary; cancellation will result pr 
ed that the system is balanced. T 
fore, the voltage across the secon 
represents sideband output alone, 
is a linear function of the amplity 
the modulating signal to the extent 
the peak audio component at each 
does not approach the carrier yol; 
The usual design criterion for cir 
of this type is to make the carrie 
least three to five times larger in 
plitude than the peak modulating 
age, thus insuring linearity and 
distortion over the entire dynamic 
erating range. 

The circuit of Fig. 5B func 
in essentially the same manner as 
of Fig. 5A. In this case, the ; 
signal is applied in phase to the 
while the carrier is in 180° phase: 
tion. Plates are connected together 
work into a common tuned load in 
ance. Out-of-phase carrier volt 
cancel across the latter (subject to 
tem balance conditions), whereas 
in-phase sideband components 
passed on to the following circuits. 

Degree of carrier suppression 
tained when using two tubes of 
same type will be at least 15 to 2 
without auxiliary balancing ad 
ments. Where a greater degre 
suppression is desired, resistance 
capacitance balancing at the gric 
plates may be necessary. With ¢a: 
balance adjustments, carrier sup: 
sion of the order of 50 to 60 db mz 
attained; however, slow drifts in 
characteristics or component v: 
may render such adjustments uns 
over an extended period of time. 


Frequency Converters 


Frequency converters are a Vi 
necessity in filter-type single-side 
equipment since limitations in the 
band filter require that initial gel 
tion of the SSSC signal take place 
relatively low radio frequency. In ] 
ing systems designed for oper: 
over a wide range of frequencies, 
verters are frequently used to € 
nate the necessity for readjustme 
the r.f. phase-shift networks whet 
operating frequency is changed. 
quency converters may be either o 
single-ended or push-pull type; 
single-ended version finds applic 
in cases where the power outpu 
quirements are small, and wher 
frequencies of the input signal 
heterodyning oscillator are suffici 
removed from one another so th 
latter can be rejected in a simy 
pass filter. Double-ended arran 
on the other hand, are used wh 
preciable power is required to « 
following stage, or where a h 
of discrimination against the 
cillator signal is necessary. — 

In the general case of 


wmicy conversion, the amplitude of 
beh and difference frequency com- 
@6 representing the desired output 
fi/) a linear function of the input 
yonly if the local oscillator injec- 
ebltage is several times greater 
meme peak signal voltage. This is a 
en] situation to that existing in the 
sajf the balanced modulators. In 
thivel frequency converters, use of 
viively large local oscillator signal 
lied. At the same time, where 
eig@gnals are impressed on the same 
some peak grid voltage cannot usu- 
b&ceed the fixed grid bias without 
@acing a secondary form of non- 
Jetty; since the peak grid voltage is 
ieented by the sum of the two sig- 
whe relative levels of the latter 
20e so selected as to stay within 
5 @nits defined above. By the same 
} @the tube characteristics and op- 
ueée points affect both linearity and 
ewiic range, and a general improve- 
Setn both is obtained through use of 
shaving a long grid-base charac- 
9eGc, operated at or near projected- 
bi grid bias. 


Transmitter 


MSictical application of a number of 
Mircuits discussed is illustrated in 
pical 600-watt phase-shift SSSC 
emitter design shown in the func- 
block diagram of Fig. 7. The sys- 
mncorporates the active audio phase- 
wa etwork of Fig. 2, and two 12AU7 
w24 dual-triode balanced modulators 
r to that of Fig. 5A. Because 
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Fig. 8. 


operation over a wide range of output 
frequencies is required, the SSSC signal 
is generated at a fixed crystal-con- 
trolled frequency of 1560 ke., and is 
heterodyned to the final operating fre- 
quency in a high-level balanced mixer 
utilizing two type 5763 beam pentodes. 
The output of the balanced mixer drives 
a dual tetrode type 829-B push-pull 
class AB, linear amplifier to a peak 
power input of 130 watts for direct 
operation into an antenna system; al- 
ternatively, the latter is operated class 
AB; at a lower power level to drive a 
push-pull 805 class B linear amplifier 
to a peak power of slightly. under 600 
watts. The 1560-kc. carrier generator 
comprises a type 6U8 triode crystal os- 
cillator and a 12AU7 dual cathode-fol- 
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Circuit diagram of the audio phase-shift network and voice control. 


lower isolation amplifier, one section of 
which is driven directly from the oscil- 
lator plate and the other section 
through a 90° r.f. phase shifter of the 
coupled tuned-circuit type. A 6U8 pen- 
tode amplifier operating into a balanced 
load circuit is provided for purposes of 
carrier reinsertion. Additional design 
features include a built-in v.f.o. hetero- 
dyning oscillator and buffer stage, an 
automatic voice-control system with 
provisions for blanking by the received 
signal, and appropriate switching for 
upper and lower sidebands, double- 
sideband AM and double-sideband PM. 
Schematic diagrams of the four sec- 
tions of the system are shown in Figs. 
8 through 11; the system diagram is 
(Continued on page 30) 


Fig. 9. Circuit diagram of balanced modulators, carrier generator and r.f. circuits. 
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PRIMAR 
STANDAR 
THERMAL 
NOISE 
GENERATOR 


Experimental setup showing the standard 
noise generator, thermocouple meter, and 
indicating meter for reading noise output. 


By GERARD LYNCH 
Signal Corps Engineering Laboratories 


= Boltzmann’s constant, 1.38 x 
joules per degree absolute 


: T =absolute temperature, °Kelvi 
A heated precision resistor matched to a coaxial KT = kinetic energy of a molecule 
R = equivalent resistance, ohms 


line serves as a primary thermal noise standard. 


standard may be established by 

mutual agreement on a definition 
of some arbitrary value, system, or 
technique; or the standard may be 
measured by determining two or more 
physical constants, in which case the 
relationship of these constants to each 
other will automatically define the elec- 
trical standard. Primary electrical 
standards are generally fixed by the 
latter method. This article deals with 
the development of a primary type of 
thermal noise generator in which the 
value of noise power is determined by 
the measurement of the absolute tem- 
perature of a coaxial resistor and the 
electrical resistance value of this re- 
sistor. Design data, operational results, 
and some typical noise figure measure- 
ments are included for such a 50-ohm 
standard thermal noise generator. 


A: ELECTRICAL measurement 


Random Noise Analysis 


The decrease of atmospherics with 
increasing frequency has created a de- 
mand for random noise generators that 
will enable the equipment designer to 
know how closely absolute sensitivity 
is being approached. Present-day com- 
mercial electronic random noise gen- 
erator outputs not only vary from model 
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to model but the actual value of output 
voltage is not known. 

Thompson, North and Harris’ have 
dealt with the equivalent random noise 
of a temperature-limited saturated di- 
ode; Schottky’, Nyquist? and Johnson‘ 
have given detailed analyses of the be- 
havior of random noise due to thermal 
agitation. 

In his work, Johnson has shown that 
the resistance structure has no meas- 
urable effect on the quantity of the 
noise, this being dependent only on the 
value of resistance. The square of the 
thermal noise voltage of a resistor is 
expressed by the following equation: 
E? = 4KTfR Se ae eee 5 (Ga) 


The symbols are defined as Gonos: 


Table 1. Temperatures required 
to give various noise levels, 


b 


T. (°Kelvin) 


d 
3 
4 
5 
6 
7 
8 
9 


where x db is the CES! no 


f =the integrated bandwidth, eps 
Inspection shows that R and T are 
physical constants to be determinec 
If RF is the equivalent noise gener 
resistance at any frequency f, Eat. 
may be expressed as: ; 


Bro = AKTR [ (fap. . ae 


indicating that the real part of the 
erator impedance is the design ve 
eter and that the problem is to mea 
Rand T. } 
The temperature values require 
obtain practical power outputs wer 
termined by using the basic “7 
E? == 1K T Rf od ter Tots Foes! s 
This may be written as follows: 
Ee Sarre ete : 
BE? 4KT.Rf OTs 
where E.” is the higher noise v 


and T, is the unknown temper 
Then: 


x db = 10 logy Ts — 10 log To. 


reduces to: 


py ml 


logio Sioa logo To. : 


ambient 20° C) is 2a > 
logis T. = 0.1 x db + 2.4669 . x 


®wred to give various values of x db, 
‘Wicating that an oven capable of pro- 
i Ging high temperatures is necessary. 


sistor Design 


b The design of a coaxial resistor ca- 
ile of a high temperature cycle elim- 
)ited the use of most standard mate- 
Wals. Since the resistor should not be 
tected by small temperature changes 
© ‘the oven, a large resistor mass was 
itded. It was decided that a coaxial 
®amic form would suffice if a metallic 
‘th of the correct resistance could be 
Dosited on the ceramic. Platinum, a 
bthoxidizing metal having a high melt- 
iG point, was selected and “Lava A” 
‘ls used for the ceramic. The photo- 
Y‘aphs and Fig. 1 show in detail the 
erator which was constructed in- 
sPporating this coaxial resistor. 


ramic Metalizing 


There are several known methods for 
eine ceramics, namely, evapora- 
n, sputtering and painting. Extreme 
Binities were encountered in trying 
evaporate or sputter the platinum 
the fired ceramic due to the high 
Iting point of platinum and the por- 
ity of the lava. The platinum paste 
oducts of the Hanovia Chemical Com- 
iy were found to be satisfactory in 
e temperature range up to 900° C. 
With the exception of the 50-ohm 
‘ip on the resistance, all of the coaxial 
rfaces were brush-painted with the 
‘ p12 grade platinum paste after the 
rfaces had been heat-cleaned at 600° C 
1d cooled to room temperature. (Paint- 
ing instructions must be followed or 
g and bubbling will occur.) The 
hm strip was then painted with a 
id Bright #05x which has a re- 
ivity of 25 ohm/sq. cm. after firing. 
sient coats were applied to each 
«| four resistance rods to give 50 ohms 
: the temperatures shown in Table 1 
‘br 3-db, 4-db, 5-db, and 6-db rods. The 
lized ceramic forms were then 
ized by being heated to 1000° C 
16 hours. Continuous heat cycling 
900° C for three months caused no 
urable change in resistance. 
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Location of generator 
in the open oven door. 


Completely assembled generator 
ready for insertion in oven door. 


The kiln selected was an American 
Art Clay model with a special door 
which allows pull-out operation. 


Operation and Use 


The assembled generator is placed in 
the oven and a chromel-alumel thermo- 
couple is inserted in the resistance rod. 
Temperature readings may be taken on 
a millivolt bridge or the thermostat- 
ically controlled oven can be set to the 
required temperature and allowed to 
stabilize. The generator impedance value 
can be determined with a slotted line 
or impedance bridge, or may be taken 
from a calibration chart. This is neces- 
sary for accurately determining the 
noise power transfer constant. 

When calibrating a laboratory-type 
random noise generator against a stand- 
ard of this type, an amplifier having 
the desired frequency coverage is re- 
quired as well as a true r.m.s.-reading 
voltmeter or ammeter. A direct noise 
power comparison at a fixed level is 
possible using this amplifier and volt- 
meter and a correction may be made 
on the laboratory noise generator at.any 
one of the four levels mentioned, de- 
pendent on the resistance rod selection. 
Incremental calibration points may be 
obtained by using an attenuator as 
shown in Fig. 2 and calculating the 
power values in accordance with Eat. 
(8), which will be discussed later. The 
attenuator system in Fig. 2 allows the 


use of a noisy amplifier but introduces 


an error due to attenuator inaccuracy. 


Fig. 1. 


Higher noise values of the laboratory 
type of generator may also be checked 
by inserting a series of accurate 6-db 
attenuator pads in series with the lab- 
oratory generator output. 

If the higher noise level measure- 
ments are made in this manner (i.e., 
6-db attenuator pads attached to the 
laboratory noise generator), Eqt. (8) 
must be used to determine the output 
of the laboratory generator before its 
output can be compared with that of 
the standard. 


Incremental Measurements 


Since resistance rods are not readily 
changed to allow for various noise out- 
puts, an attenuation system was adopted 
to allow incremental noise values to be 
determined. Figures 2A and 2B each 
show a noise figure test setup. Equiva- 
lent circuit analysis of these setups is 
shown in Figs. 3A and 3B, and Eqt. (8) 
indicates how noise figure calculations 
are made. Considerable error in the 
value of the attenuated noise power will 
be present if this procedure and Eat. 
(8) are not followed. 
The various symbols used in Figs. 2 
and 8 have the following meanings: 
T.q = noise power at output terminals 
of attenuator 

T, =noise power of generator at T.° 

Tr = noise power of 50-ohm resistor 
at room temperature 

@ =power ratio of attenuator = out- 
put/input 

Ryen = resistance of noise generator 


Cross-section drawing of the noise generator showing internal construction. 
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Disassembled view of the noise generator, showing component parts. 


For the case where the noise 
power 7, equals Tz (i.e., generator at 
ambient temperature) and Rogen equals 
the characteristic impedance of the at- 
tenuator, the output power T., equals 
Tz since the attenuator output imped- 
ance is a constant for all values of a 
(Fig. 2A). For the case where the noise 
power 7, is not equal to Tz and Rogen 
equals the characteristic impedance of 
the attenuator (Fig. 2B), the output 


power T., is given by: 


eo = Tr+e (T.—Tr) 


an fits (E-a)]- 


In the equivalent circuit A, Fig. 3, 
T.q is shown as Tz, the’ noise power of 
the resistance of the attenuator. In the 
equivalent circuit B this is also true, 
but the equivalent of the noise generator 


Attenuator 
Setting, db 


0 
2 
4 
6 1.75 Te 


Table 2. Values of @ and T., for 
four different attenuator settings. 


Fig. 2. Block diagrams of two 
different noise figure test setups. 


is shown as two generators, (7. — Te) 
and Tz, since T. is a function of the 
oven temperature with a minimum value 
of Tr. Tz is shown ahead of the attenua- 
tor; this noise power may be assumed 
to be due only to the terminating re- 
sistance of the attenuator (50 ohms). 
Since Tz is a constant for all values of 
attenuation a when the generator is at 
room temperature, only the differential 
power 7. — Tz is attenuated. 

As an example, suppose that it is 
desired to determine four values of 
noise power (7.,) at the output ter- 
minals of the attenuator for a fixed 
temperature and resistance value using 
Eqt. (8) and equivalent circuit B (Fig. 
8). For four values of attenuation, 
when R = 50 ohms and 7. = 1167° K 
(generator noise power 6 db above am- 
bient) , the constant @ is first determined 
for the values of attenuation to be used 
(see Table 2), and the equivalent noise 
power is then determined for the values 
of attenuation using Eqt. (8). For an 
attenuation of 6 db, T., = 1.75 Tr. 

It should be noted that there is pres- 
ent at the generator terminals, at this 
temperature of 1167° K, 6 db of noise 
power above ambient temperature. 
When using the 6-db attenuator, 7., 
thus becomes 1.75 Tr or 2.4 db above 


Fig. 3. Equivalent circuits for 
the test setups shown in Fig. 2. 


ambient noise power and not 1.25 7, 
0.9 db above ambient. 


Application 

The output of this standard genera 
may be used to calibrate other rand 
generators in a direct comparison t 
employing thermocouple, millivoltmet 
and coaxial switch; or a more prec 
measurement may be made with a va 
tion of Dickeis’ radiometer or Fr 
man’s calibration system®. The gene 
tor may also be used in noise fig 
measurements directly by taking t 
readings with an attenuator, and 
termining the figure by extrapolatior 

As employed here, the term “no 
generator” is a misnomer. While it 
true that noise generators are desig: 
to produce calibrated levels of rand 
noise, this calibration is generally 
terms of noise figure—since the no 
generator is actually a noise fig 
measuring set with a calibration 
0 db, meaning 0-db noise figure. 

The thermal noise generator is c: 
brated in absolute values referenced 
the noise voltage from a resistor 
room temperature. Although a tempe 
ture ratio of 1167/293 is approximat 
4/1 or 6 db in power, this ratio cor 
sponds to a 8-db noise figure—wh 
must be taken into account in any cz 
bration of noise figure generators. 


Conclusions : 
1. This generator is a primary no 
standard since its electrical p 
formance is determined by a qui 
titative measurement of two physi 
parameters: temperature and — 
sistance. a 


.2. Daily use for three months has 


sulted in no measurable change 
output power. 
8. Impedance measurements indicat 
good 50-ohm source. t 
4. The generator is limited in use sit 
much time is required to make 1 


initial measurement. ¥ 
5. A desirable feature would be 
higher output. | 


6. A measuring set similar to Fr 
man’s® should be developed to F 
this standard fully. 

Considerable credit should be 
to Dr. Richard Guenther and Dr. Ge 
Goubau, SCEL, for their aid ee & 
ance in this project. 
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DAVID E. HARRIS 


Haller, Raymond and Brown, Inc. 


IS frequently desirable to have in 
iperation a control circuit that is 
“ictuated by a received radio signal. 
#h a circuit is incorporated in the 
‘ier-controlled relay to be described 


his unit was designed for use in 
unction with a radio receiver to 
elop a control signal coinciding .in 
e with the reception of an r.f. carrier 
We. It is particularly useful at airport 
ol towers where recording of all 
e traffic is required; it allows the 
brder to be turned on only during 
iods when voice communication is 
jally taking place, thus permitting a 
saving in recording tape. 
'o actuate the relay, a signal is taken 
m the if. of the receiver. As there 
no tuned circuits in the unit, the 
ticular if. used is of no consequence 
the relay will operate whenever 
. signal of sufficient amplitude is 
sent. This signal is rectified, ampli- 
| and then fed to the grid of the relay 
trol tube. 

ncoming signal is fed through a 
mpedance coaxial cable to the rec- 
ircuit consisting of a type 1N34 
al diode, Ri, R: and C:. (See Fig. 
2 makes up a comparatively long 
onstant circuit which filters the 


ng signal, appears on the grid of 
ect-coupled amplifier V;. C: serves 
te the rectifier from any d.c. po- 

which might be present at the 
r if. output. 


CARRIER- 
CONTROLLED 


A relay that is actuated by the presence of 


a signal at the i.f. stages of a receiver. 


The direct-coupled amplifier consists 
of one triode section of a 12AX7, V:. 
Operating grid bias for this stage is ob- 
tained from the drop across the cathode 
resistor, R:, and the drop across the 
portion of the threshold control, Rs, 
between the negative end and the slider. 
The threshold control, R:, permits ad- 
justment of the bias to V: so that the 
circuit is in its most sensitive state in 
the absence of an input signal to the if. 
rectifier. With no input signal, and with 
the threshold control properly adjusted, 
plate current in V; is such that its anode 
potential with respect to ground is ap- 
proximately equal to the potential of 
the cathode of the relay control tube, 
V., due to the voltage drop through R,. 
With the application of an input signal, 
the control grid of V: is driven in a neg- 
ative direction, its anode current de- 
¢reases and the potential at its anode 


Fig. 1. Rear view of complete unit. 


rises. Because of the high-z character- 
istic of V:, a very small amplitude input 
signal results in a rise of several volts 
in its anode potential. 

The potential at the anode of V; is 
applied to the control grid of the relay 
control tube, V2, which consists of both 
triode sections of a type 12AU7 con- 
nected in parallel. The cathode of V; is 
maintained at a potential of 75 volts 
above the negative side of the power 
supply by V:, a type VR75. R; limits the 
control grid current of V2 to a very 
small value when the anode potential of 
V; is higher than the cathode potential 
of V2. In the absence of an input signal, 
the anode current of V: is too low to 
operate the relay RZ:. When an input 
signal is present, the grid potential of 
V2 rises, the anode current increases, 
and relay RL; operates. 

Under some conditions, it is desirable 
to bypass the control circuit temporarily. 
The switch, S:, when thrown to the posi- 
tion in which the negative side of the 

(Continued on page 31) 


Fig. 2. Circuit diagram and parts values for the carrier-controiled relay. 
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CONSTANT-OUTPUT BROADCAST 


it 


ance LOLA 


Front view of unit with 
upper front panel removed, 
showing placement of meter 
and accessibility of tubes. 
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Output level of this amplifier remains constant 


within 1 db for input variations of up to 20 db. 


N COMMERCIAL radio broadcast- 
| ing, the factors usually considered 

in design of equipment are: quality 
of response, ease of operation, and long 
life with minimum maintenance. Under 
the “ease of operation” heading comes 
another item which could be termed 
“minimum operational personnel.” This 
is more or less true in all instances and 
is especially true at smaller stations 
where the operating margin is small. 


It has been exemplified over the years. 


by the increasing use of engineers who 
double as announcers, newscasters, pro- 
gram directors, etc. In studio and con- 
trol room: work it has proved very 
successful, because the engineer is 
either doing the announcing or can 
watch the performers, and can thus 
anticipate any sudden increase in loud- 
ness and adjust the gain controls ac- 
cordingly. 

But remote-pickup broadcasts, and 
especially sports remotes, have con- 
tinually presented two problems. The 
sportscaster cannot do justice to his 
reporting if he is endeavoring to main- 
tain a near-constant output level from 
his remote amplifier. This leaves the 
gain-riding to the studio engineer who 
cannot see the play and will therefore 
have difficulty following the changes 
in incoming signal level. The second 
problem is electrical rather than physi- 
cal. It is the possibility of overdriving 
the telephone line from the remote 
location to the control room, which may 
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cause crosstalk in adjacent cable pairs 
or distortion in the broadcast loop. (The 
above is predicated on the use of only 
one man at the remote site. Because 
of the problems just mentioned, it has 
been customary to use two men—one to 
engineer and ride gain, the other to 
give the play-by-play coverage of the 
event. Obviously, this means increased 
overhead.) 

The most practical solution to these 
problems, i.e., the use of some means 
of automatic volume control or ampli- 
tude compression in the remote gear, 
has not been overlooked. But it con- 
flicts with two of the prerequisites of 
remote gear: light weight and small 
size. In order to achieve the quality 
desired with the customary variable-y 


Fig. 1. 


Basic compressor unit. 
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1 AMPLIFIER 


By ED C. MILLER 
Chief Engineer, Station KWEI 


tubes, a push-pull circuit would be 
quired and would involve at least tl 
more tube envelopes and one m 
transformer than used at present 
commercial remote equipment, iner 
ing considerably its size, weight 
cost. 

In recent months a circuit has | 
developed, primarily for commun 
tions and amateur use, which is kn: 
as the NRCS loss compressor. Sh« 
schematically in Fig. 1, it is a forw: 
acting, high-impedance compres 
with a loss logarithmically proportic 
to the applied signal amplitude. It 
be designed to produce an output wii 
1 db of the zero compression out 
with an input change of nearly 20 
Its frequency response is good, and 
distortion at all levels of compres 
very satisfactory, but it does proc¢ 
a low frequency transient with ec 
pression changes—which limits 
frequency operation. In the rer 
equipment built at KWEI, this t 
sient was eliminated by the push- 
arrangement shown in Fig. 2. 

Considerable thought was giver 
the design of the remote amp 
shown in the photographs. It m™ 
all the physical and electrical req 
ments deemed desirable by the e 
neers responsible for the quality of 
broadcasts and by the sports 
nouncers who have to use it. i 


clude light weight, small size, | 
frequency response, low distortion, 
individually adjustable microphone 
puts, and no necessary —_ 


after setup in the field. 
Normally, when a two-way lir 
available for use as the broac 
loop, commercial announceme 
be read at the main studio 
for the sportscaster can be fed 
down the line. When this is 
one microphone input is all 
needed. But when a _ one-w 
is used, and this method of 
cues is not feasible, the sport 
allow a prearranged time f 
nouncer at the studio to rea 
nouncements or be assisted at 


announcer. In the latter event, 
jicrophones are highly desirable 
| ! 
pr that reason two inputs were 
d. Controls were incorporated 
oth inputs to accommodate an- 
irs with widely divergent voice 
jth. The output level control is 
tbsolutely necessary but it in- 
is the flexibility of the unit suf- 
ly to warrant its use. 
ad of an output meter, a meter 
g the degree of compression is 
more helpful in setting up the 
‘To reduce the setup time for each 
‘ast, all controls were recessed 
ne line terminals and power plug 
“installed on the front. The pilot 
$s so placed that—by simply slip- 
but the jewel—it provides light to 
e control settings and to read by 
brly lighted locations. The meter 
essed %%” behind the panel for 
ttion during transportation be- 
no cover is used. And, of course, 
lower supply was built into the 
case. 
host any good quality amplifier 
could be used incorporating this 
b£ compression; a simple straight- 
rd circuit was selected. The main 
a consideration was to provide 60 
peak-to-peak of undistorted audio 
e input of the compressor, with 
yerage audio level at the micro- 
» This corresponds to 20 db of 
ression. It is desirable to have an 
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Rear view of unit with back cover plate removed to show dual chassis. 


output of about + 15 dbm (1-mw., 600- 
ohm reference) available from the 
amplifier. 

The finished equipment, shown sche- 
matically in Fig. 2, has been in use for 
several months, and has fulfilled all 
expectations. Through the use of this 
unit, it has been possible for an -un- 
assisted sportscaster to put out a better 
regulated remote than an engineer- 
sportscaster combination with the usual 
remote amplifier. After connecting the 
telephone line and power cable and 
plugging in the microphone, the man 
setting up the equipment at the remote 
location adjusts the microphone input 


gain control so that the compression 
meter needle swings to about 2 db of 
compression (100 va.) when he talks 
into the microphone in his normal voice. 
He then adjusts the output control to 
provide the level desired at the control 
room. Thereafter, he can concentrate 
entirely on the event to be broadcast. 
It has been found that the 18-db ad- 
ditional compression is ample for most 
announcers even in their most excited — 
deliveries. 

As mentioned previously, any ampli- 
fier that meets a few simple require- 
ments can have this compressor built 

(Continued on page 29) 


Fig. 2. Circuit diagram and parts list for the complete remote broadcast amplifier. 
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, 1—1800 ohm, 1 ». res. 
Re, Rs, Ros—22,000 ohm, 1 w. res. 
‘3-1 megohm, 1 ». res. 
Ri—47,000 ohm, 1 w. res. 
Rs, Rii, Riz, Ris, Rig Risp Ris, Ris, Rio, 
_ Rx, Roe—470,000 ohm, 1 w. res. 

1000 ohm, 2 w. res. 
Ro, R2x—100,000 ohm, 1 w. res. 
Ro2—15,000 ohm, % w. res. 
33,000 ohm, 1% wm. res. 
10,000 ohm, 1 w. res. 
21—470 ohm, 1 w. res. | 
P:=—50 ohm low-level variable T pad 
—500 ohm variable T pad 
a 50 ufd., 25 v. elec. cap. 

C—.5 ufd., 600 v. cap. 

» Cr—16 pufd., 450 v. elec. cap. 
Cs, Cis, Cu—8yfd., 450 v. elec. cap. 
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Cs, Cs, Cx, Co, C10, Cu—.05 ufd., 600 


vy. cap. 

Cs—20 pfd., 50 v. elec. cap. 

Ci—.04 ufd., 600 v. cap. 

Cis—50 ufd., 50 v. elec. cap. 

Cu—20 pufd., 450 v. elec. cap. 

Cis, Cix—.005 ufd., 600 v. cap. 

- diy Jo—3-way microphone jack 

Js—Phone jack 

SO1—A.c. socket ; 

T:i—Input trans., 100 ohms to grid 

T:—lInterstage trans., 20,000 ohms plate- 
to-plate to gri 

Fa Ontput trans., 10,000 ohms to 500 ohms 
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Cci7 cié cis 


Padoca. 


vi v2 v3 V4 VS V6 


T:—Power trans., 575 v. c.t. @ 40 ma., 6.3 
vy. @ 3.0 amp. 

M:—0-200 ywamp. 3” meter 

CH:, CH:—30 hy., 40 ma. choke 

Si—S.p.s.t. toggle switch 

F,:—2 amp., 3 AG fuse 

PL:i—S-6 117 v. pilot light 

TS—Output terminal strip 


By ROBERT J. GUNDERMAN 


Designers for Industry, Inc. 
Cleveland, Ohio 
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Design of narrow-bandpass electronic filter with 


center frequency adjustable from 20 to 5000 cps. 


N ELECTRONIC narrow-bandpass 
A filter system has been developed 
whereby the center frequency of 
the passband can be moved in the 
range from 20 to 5000 eps. This system 
offers the advantages of simplicity, con- 
tinuous tuning, light weight and high 
stability through the use of negative 
rather than positive feedback. To 
achieve these advantages, a simple 
electronic phase-inverter rejection cir- 
cuit is employed in the negative feed- 
back circuit of an audio amplifier. 
The most common RC null networks 
are the Wien-bridge and the twin-T. 
Neither were suitable for this low- 
frequency bandpass filter system; there 
is no common reference between the 
input and output terminals in the Wien- 
bridge, and the twin-T posed a tuning 
problem. It is not practical to tune a 


circuit with capacitors because of the 


large value of capacitance required. . 

To simplify the tuning problem, a 
simple electronic phase-inverter circuit 
was utilized for driving a half-lattice 
RC filter of the all-pass type. In addi- 
tion to the simplification of tuning, 
such a circuit allows tuning ratios of 
100 to 1 without the necessity of band- 
switching. 

The rejection network is shown in 
Fig. 1. Signal voltage passed through 
FR, and Viz is shifted 180° regardless of 
its frequency, while the main path 
(Vsa and Vzs) consists of two cascaded 
phase-shift amplifier stages—each de- 
signed to give a voltage phase shift of 
90° when X, = R. The use of two such 
stages allows adjustment of the null 
frequency, as a 180° phase shift in any 
one stage can be obtained only when 


Fig. 1. Circuit diagram and component values for the electronic bandpass filter. 


‘Sr 


R = 0. The output from these stag 
then passed through an amplifier y 
acts to isolate them from the net 
output (Vis). 

Once the proper setting of the 
ancing potentiometer FR, is found 
output voltages from the two haly 
V. will be equal in magnitude at al] 
quencies since the phase-shifter o 
voltages cannot be altered by vai 
R, That frequency which caus 
phase difference of 180° between : 
voltages will cause the over-all ci 
to have a null output. The frequen: 
which the null is produced in this: 
ner is determined by the variable 1 
tors, R, and R:, in the phase-shi 
circuit. 

Values of C:, R: and Cs, R; 
chosen according to the desired r 
of null frequencies. When F is r 
mum, the null frequency is mini 
because X, = 1/27fC, and the m 
that frequency at which R = X,. 
cause a range of 20 to 5000 cps wa 
sired, calculations for R and C 
made at f = 20 cycles, where ; 
minimum. The maximum value of 
limited by the tube characteris 
therefore, a value of 1 megohm 
chosen for R. The corresponding ° 
for C to give a reactance of 1 me; 
at 20 eps is approximately 0.01 sf 

Due to the fact that two phase- 
networks are cascaded, the null 
quency will occur for that signal ¥ 
receives a total phase shift of 180: 
asmuch as the two phase-shift net 
may not be perfectly identical, 
possible that such phase-shift e 
nations as 85° and 95° might oce 
give the total 180° phase shift. 
this reason, it is evident that the § 
ing of the two resistors need n 
exact. It was found that standard : 
tapers give a relatively linear freq 
calibration for the knob rotation. — 

To keep the output voltag 
phase-shifter stage constant, the 
nitude of the signal in the cathoc 
sistor must equal the magnitad 
signal in the plate resistor. This 
in a triode stage where the plat 
cathode resistors are matched t 
same value. The actual value 1 
critical. : > 

Response curves, shown in F . 
were made on the filter alone a’ 
different settings of the frequenc} 
trol. The actual rejection can be 
to drop from 0 to approximat 
at the null. The output signal fa 
rise all the way to 0 db at the hig 
quencies because of the falli 
high frequency response of the 2 
fier stages. — ‘* 

Resistor Ri, in Fig. 1, is in 
allow adjustment of the fee 
age. This control is neces 


_ transmission at the null freque 
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Sylvania makes it simpler for you to specify accurately the 
electronic components you need. Free Sylvania electronic parts 
specification sheets are available now. 


These data sheets tell you everything you need to know. Included 
is information on all types of sockets, plugs, receptacles, 

a connectors, fuse holders, and many other electronic component 
IGHTING * RADIO + ELECTRONICS * TELEVISION products. Sizes, various materials used, photos and diagramatic 
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In Canada: Sylvania Electric (Canada) Ltd., University 8 P P iread 
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TINTED TV SCREEN 


Improved clarity of picture and glare 
reduction can be achieved through the 
use of the television screen which has 


been put on the market by Libbey- 
Owens-Ford Glass Company, Nicholas 
Building, Toledo, Ohio, for makers of 
television receivers. A  neutral-tint 
safety glass screen, it was developed as 
a result of research on the part of 
Libbey - Owens-Ford scientists into 
methods of controlling the passage of 
light through laminated glass. 
Actually, this screen is neutral in 
color, but a light filter—which reduces 
the haze of brightness—gives balance 
to contrasting shades of light and 
makes the picture much sharper. The 
photograph shows a resolution test be- 
ing made on a sample of the new screen. 


“‘EPOGLAS”’ 


After several months of research and 
pilot production, Plastilight, Inc., 481 
Canal Street, Stamford, Conn., has 
placed on the market a laminate of 
epoxy-resin and glass-cloth known as 


“Epoglas” which exhibits excellent 
mechanical and electrical properties. 
Water absorption is very low (0.016%) ; 
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dielectric constant, surface resistivity 
and arc resistance are high; and service 
temperature is 175° C. 

Epoglas sheets can be supplied in two 
forms and in thicknesses that range 
from 0.003” through 0.500”. They are 
available (1) copper-clad on one or 
both sides, ready for etching, or (2) 
unclad, for use in terminal boards or as 
bases for plated and printed circuits. 


COMPUTER DEMONSTRATION 


In this photograph, a Burroughs 
Sensimatic business machine—current 
automatic office equipment—is com- 
pared with a machine of the future, the 


new “memory” for ENIAC (Electronic 
Numerical Integrator and Computer). 
ENIAC’s new memory, one of the fast- 
est in existence, was recently demon- 
strated to Army Ordnance officials at 
Burroughs Corporation’s Philadelphia 
Research Center. 

Electronic and magnetic techniques 
used in the memory are under develop- 
ment at this research center, which is 
located at 511 N. Broad Street, Phila- 
delphia 23, Pa., for application to in- 
formation-processing equipment for 
business use. High speed computation 
services, performed automatically on 
the Burroughs laboratory computer, 
are now available to business, manu- 
facturing, trade and scientific organi- 
zations. 


COMPONENT MANUFACTURER 


Bradford Components, Inc.—a newly 
organized electronic component manu- 
facturing firm located at Bradford, Pa. 
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—is equipped with facilities to devel 
and produce wire-wound precision 
sistors of low and medium power, 
wind precision coils to customer sp¢ 
fication, and to handle component g; 
assemblies of all types. 

Heading the corporation as presid 
is F. Gordon Schermerhorn (left), y 


has had many years of successful 


ecutive experience in the electro 
component manufacturing industry. | 
John G. Cumming, Jr. (right), fo1 
erly general manager of the Webb- 
Company, is vice-president and tre 
urer. 


AIRPORT RADAR SYSTEM 


Safer, more efficient traffic contro. 
provided by the airport surveilla: 
radar system now in operation at 
Norfolk, Va., municipal airport. | 
veloped and built by General Elect 
Company engineers at Syracuse, N. 
for the Civil Aeronautics Administ 
tion, the new system has also been 
stalled and awaits commissioning 
the CAA at many other major airpo! 

The radar operator at the right 
serves on the radar screen the fii 
paths of all planes within a radius 
30 to 60 miles. Only moving airer 


appear on the screen; map over! 
show controllers the exact locations 
obstructions dangerous to approach 
aircraft. During periods of poor \ 
bility, the new radar helps to sp 
and control the arrival of inbo 
planes so that they can be “fed” ’ 
the precision approach control sys 
at the safest, most efficient rate. 
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VARIABLE RESISTORS 


Two variable composition resistors 
have been announced by Chicago Tele- 
phone Supply Corporation, Elkhart, 


Ind., for use in printed circuit applica- 
tions—Type U70, having a 34” diam- 
eter, and Type U45, with a 154,” di- 
ameter. The latter control is also avail- 
able with s.p.s.t. or d.p.s.t., 3-ampere, 
125-volt switch. 

Several unique design features are 
incorporated in these controls: (1) pro- 
tection against. bending during handling 
is achieved by recessing each blade-type 
terminal in a notch in the bakelite base 
of the control; (2) valuable mounting 
space is conserved on the printed circuit 
panel by placing terminals close to the 
mounting bushing; and (3) adequate 
clearance for circuit paths is provided 
by ample spacing between terminals. 


ANALOG STIMULUS GENERATOR 


The Model CS “Central Signal Com- 
ponent” is an analog stimulus generator 
manufactured by George A. Philbrick 
Researches, Inc., 230 Congress Street, 
Boston 10, Mass., for use in high-speed 
repetitive analog computing systems. It 


initiates time solutions and assists in 
the organizing, operating, and calibrat- 
ing of such systems as well as in the 
display of their results. A fixed time 
base of 20 cps is employed, affording a 
50-millisecond computing interval. 
Three kinds of output signals, desig- 
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nated respectively as “clamp,” “ramp,” 
and “step,” can be obtained from the 
Model CS. The clamp holds a system 
artificially stabilized prior to stimula- 
tion; the ramp provides a linear time 
base—covering the entire 50-millisecond 
interval—for plotting and scanning pur- 
poses; and the step is automatically de- 
layed following removal of the clamp. 


DATA-HANDLING SYSTEM 


A multichannel data-handling system 
for use in aircraft and missile testing 
has been completed by the Potter In- 
strument Company, Inc., 115 Cutter 
Mill Road, Great Neck, N. Y., for the 


Consolidated Vultee Corporation of San 
Diego. 

This system is designed to digitize, 
sample, and record information obtained 
from Doppler frequency effects or pulse 
code modulation from each of three in- 
dependent channels, and to provide— 
through a fourth channel—recorded 
time marker signals as a data reference. 
Special decades allow addition or sub- 
traction of counts and indicate the alge- 
braic sign of the total counts. 

Individual components or complete 
systems are now available to provide 
sampling rates up to 100 per second, 
and these may be combined with exist- 
ing or proposed methods employing 
punched cards, direct data printers, or 
magnetic tape recorders. 


VARIABLE OSCILLATOR 


Northern Radio Company’s variable 
master oscillator provides a continu- 


ously variable r.f. source with a sta: 


RADIO-ELECTRONIC ENGINEERING 


ay 


bility of approximately 1 cycle per 
in the range of 2 to 4 me. It ma 
used as the basic control oscillato, 
diversity receivers, high frequ 
transmitters and other communica 
devices, or as a laboratory standar 
test and measurement functions. 
No curves, interpolations or eal 
tions of any kind are required ip 


use of this instrument. Frequenc 
set approximately to the desired 1 
by rotating the oscillator dial. The 
three digits of the desired frequ 
are on the switches; the frequ 
automatically locks in at this value 
holds with an accuracy which ex 
that of most temperature-contr 
crystal oscillators. For complete de 
write directly to Northern Radio 
Inc., 147 West 22nd Street, New 1 
Naas a 


—— 
Sl 
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MINIATURE POTENTIOMETER 


Only .875” in diameter, the Ty 
Electro-Mec ultralow-torque potent 
eter will operate with a mecha 
torque as low as .015 ounce-inches. 
said to offer an opportunity to desig 
and manufacturers of computers 
servomechanisms to achieve a he 
fore unattainable degree of miniatu 


sr 


tion without sacrifice of high p 
ance characteristics. 

A new structural feature of T: 
the use of a precision-machint 
minum housing for the toroidall: 
resistance element. Individual 


the instruments are availabl 
assemblies up to six uni 
assembly, using one shaft 

(Continued on pa 


TYPE BHGA 
FREQ. 200-500 kc - 
1000-100,000 ke 


FREQ. 55-200 kc - 
550-2000 ke 


TYPE BH9A 
FREQ. 90-200 kc 


TYPE BH7A 
FREQ. 15,000-50,000 kc 


RESEARCH 
ENGINEERING 
CRAFTSMANSHIP 
PRECISION 
PRODUCTION 
DELIVERY 
QUALITY 


Cltley 
CRYSTALS 


THE INSIDE STORY 


Top quality means top performance after long 
service. Bliley quality control far exceeds the per- 
functory steps necessary to produce and ship crystals 
which meet a nominal specification. 


Bliley precision process techniques, rigidly followed 
in orientation, slicing, lapping, and plating guarantee 
peak crystal performance. That extra touch of en- 
gineering and craftsmanship makes the big difference 


in your equipment. 


That’s the Bliley inside story! 
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CARBON AND GRAPHITE PRODUCTS 


Standard and special carbon and 
graphite components and materials for 
chemical, electrical, and mechanical ap- 
plications are described in Catalog 40A, 
copies of which may be obtained on 
letterhead request from the Stackpole 
Carbon Company, St. Marys, Pa. 

Recently revised and enlarged, the 
44-page catalog contains a wealth of 
data on carbon and graphite as applied 
to products ranging from battery and 
welding carbons to tube anodes, elec- 
trical contacts, bearing materials, seal 
rings, rail bonding molds, graphite 
for spectrographic analysis, and many 
others. 


PRODUCTION ENGINEERING 


“Production Engineering” is the title 
of a four-page bulletin available from 
Designers for Industry, Inc., 2915 De- 
troit Avenue, Cleveland 138, Ohio. It 
discusses the DFT production engineer- 
ing services—which include design an- 


alysis, production processing, process 
specification and work simplification— 
and tells how these services are applied 
in the development and testing of pro- 
totype production models and special- 
purpose machinery. 


DISPERSIONS 


A four-page booklet listing 37 disper- 
sions of colloidal graphite, molybdenum 
disulfide, vermiculite, and zinc oxide has 
been issued by the Acheson Colloids 
Company. Typical applications, densi- 
ties, carriers and other important data 
are given. 

Copies of “A List of ‘dag’ Dispersions 
for Industry” may be obtained by writ- 
ing to Acheson Colloids Company, Divi- 
sion of Acheson Industries, Inc., Port 
Huron, Mich. 


SOLDER AND BRAZING ALLOYS 
Bulletin FF-1 describes Fusion Engi- 

neering’s line of flux-containing elec- 

trical, electronic, and mechanical bond 


JUNCTION PHOTOSENSITIVE TRANSISTOR 


EEN of a germanium n-p-n 
junction photo transistor, said to be 
the first commercially available amplify- 
ing photo transistor ever made, has been 
announced by Transistor Producis, Inc., 
Boston, Mass., an operating unit of Cle- 
vite Corporation. Its immediate applica- 
tions will include use in automatic punch 
ecard accounting machines, automatic 
dimmers for automobiles, and automatic 
brilliance controls on television receivers. 

The Type X-25 is an n-p-n junction 
photosensitive transistor with sufficient 
power output to operate a relay. Maxi- 
mum operating power is 60 mw. and 


The X-25 n-p-n junction photo transistor. 


maximum nondestructive power is 400 
mw. The X-25 may be considered as be- 
ing a light-sensitive device with an in- 
corporated amplifier. 

This experimental photo transistor 
can be coupled with an a.c. amplifier 
provided that a mechanical or electro- 
mechanical light chopper is used in con- 
junction with it to supply a pulsed 
signal for a.c. current flow. The current 
then will be a function of the light in- 
tensity. Experiment has shown this 
transistor to be responsive to pulse fre- 
quencies as high as 25 ke. 


Oe 


Average estimated characteristics for 
the experimental X-25 photo transistor. 
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paste solder and brazing alloys, an¢ 
cusses a new two-part semiauto; 
soldering technique. It may be obt; 
by writing to Fusion Engineering, 
Superior Avenue, Cleveland 8, Ohic 
A color-coded chart illustrates 
melting ranges of each solder and! 
ing alloy type, and line drawings 
variety of parts demonstrate the 
soldering method which involves 
application of paste to each part 
separate heat application. 


ELECTRONIC CONTROLLERS 


The Bristol Company, Waterbur 
Conn., has announced publication 
bulletin on its new line of “Free-y 
electronic controllers. Known as 
B226, the 16-page bulletin describe 
latest additions to the Series 50 
struments, available as indicatin 
recording controllers for tempera 
pressure, flow, liquid level, hum 
and time program. 

Information on the unique freq 
modulation principle of the ec 
unit, plus data on combinations of 
cators or recording pens and cc 
units, and examples of applicz 
are contained in this fully i 
booklet. 
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QUARTZ ORIENTATION : 
Results of measurements made ¢ 
relative intensities of x-rays ref 
from a large number of planes i in Q 
are given in NBS Circular 543 tog 
with suggestions for their most 
tive use in the determination of « 
tation of crystal blanks. Graph 
presented which indicate the effe 
inclined planes on the intensities « 
reflected beam, and tables and « 
to facilitate the use of the most « 
tial x-ray data are included. __ 
Entitled “Reference Data for 0 
ing Quartz Plates by X-ray Diffrac 
Circular 543 is available from the § s 
intendent of Documents, U. S. 
ment Printing Office, Washin: 
D. C., for 15 cents a copy. 


VIBRATION ISOLATORS 
Complete engineering da 
Series M44 “All-Metl” vibrati 
tors are given in Barry Product 
tin 534, which provides the first t 
description of vibration isolat« 
knitted-wire type. The Bar 
M44 is specifically designed 
tion of sensitive equipment i 
aircraft at extreme operating 
tures. 
Bulletin 534 contains info rn 
transmissibility in all direc’ 
tion; isolation curves for 
and displacement; the effec 
iation, and of extremely 
temperatures; Derfoxaie 


j; and other data. It is free on re- 
ejfrom The Barry Corporation, 870 
a nt Street, Watertown 72, Mass. 


GAGES 


theifications for 105 sizes and types 
-4 strain gages are tabulated in 
ew price list available on request 
i Baldwin-Lima-H amilton Corpora- 
{Philadelphia 42, Pa., which also 
as instruments and accessories. Fac- 
“io be considered in selecting SR-4 
=} are given more fully than in the 
‘pus edition. 
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tio Filter 
tinued from page 16) 


#33 db down from transmission at 
iencies far removed from the null. 
mMproper setting is obtained when 
is no oscillation at frequencies far 
ved from the null. 

ge effects of a 33-db null rather 
ma perfect nul! from the rejection 
ij can be observed in the following 
lations. A 33-db loss represents a 
ige ratio of 1 to 45.7, or a feedback 
Gr p of 1/45.7. In this case, the 
ication A without feedback is 37. 
@gain with feedback is: 


A 
44 pA 20.4 


# approaches zero, the system gain 
Hoaches A. The improved response 
Siting from an increase to 60-db 
@tion can be calculated in the same 
@ giving a gain of 35.7. 
ese calculations do not apply for 
‘iencies removed from the null be- 
We the feedback signal is 180° out 
ase with the input only at the null 
ency—a result of the phase com- 
son of constant-amplitude voltages 
ne output of the filter. However, 
bcting the slight inaccuracies at a 
“at on the curve where the rejection 
db, the gain is found as above. 
; feedback factor g is 0.5, giving a 
of 1.895. 
nother important consideration is 
Simagnitude of the internal imped- 


G= 


: “ig. 2. Rejection network response. 
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ance of the input signal source. The out- 
put of the rejection filter has a high 
impedance and is coupled into the high 
impedance amplifier unit. It is neces- 
sary that the magnitudes of both the 
signal source voltage and the feedback 
voltage be applied to the amplifier input 
with the same relative values so that 
proper mixing will result. If such is 
not the case, the signal input to the 
amplifier cannot be controlled by the 
variable voltage out of the filter. This 
lack of control is prevented by the addi- 
tion of an isolation amplifier stage. 

Figure 3 is a plot of the bandpass fil- 
ter response for three different settings 
of the frequency control. A constant 
over-all gain can be had at any fre- 
quency setting within the limits of the 
amplifier response. Constant gain is 
particularly useful in analyzing a signal 
for relative amplitudes of different fre- 
quency components. 

The results obtained through the use 
of this system are reproducible without 
difficulty. Selectivity can be greatly 
improved, it is believed, by increasing 
the gain of the RC-coupled amplifier 
and by lowering the depth of the null 
in the rejection network through the 
addition of more phase-shifting stages. 
Not much can be done to increase the 
feedback at frequencies removed from 
the null because the feedback signal at 
such points is no longer 180° out of 
phase with the input signal. Any in- 
crease in BA at such a point might re- 
sult in oscillations. 

Inability to secure a perfect null is 
due to the lack of perfect balance of the 
two voltages mixed in the rejection net- 
work output. An increase in amplifi- 
cation of the two out-of-phase signals 
before mixing takes place would greatly 
increase the depth of the null. 
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ET IMMEDIATE DELIVERY FROM STOCK 


(in any quantity) 


Ey FINEST QUALITY OF FAMOUS BRANDS 
E) GENERALLY LOWER PRICES 


CORETURN PRIVILEGE FOR FULL 
CREDIT IF NOT SUITED TO YOUR 
REQUIREMENTS 


The valuable service Wells provides to 
the industry is being used by many of 
our greatest manufacturers as a matter 
of course. 

Our vast stock (the world’s largest) 
may contain just the components you 
need to fill urgent orders — at a substan- 
tial savings in time and cost. 


ADEL CLAMPS e ANTENNAS, Insulators, Mast Sec- 
tions ¢ BINDING POSTS e BLOWERS e CABLE 
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DYNAMOTORS 
OVER’ 100,000 


DM 32A — DM 53A — PE 86 — PE 101C 
DM33A—D101 — PE 94, etc. 

Large quantities of brushes for all 
types of dynamotors and motors. 


Fig. 3. Bandpass filter response. 
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new TUBE 


HIGH VACUUM RECTIFIER 


The Los Gatos Brand 705A is a thor- 
iated-tungsten type of high vacuum 
rectifier. With a half-filament connec- 
tion, operation is 2.5 volts at 5 amperes; 
with full-filament connection, operation 
is 5 volts at 5 amperes. A data sheet 
illustrating the 705A and containing a 
dimensional outline drawing is avail- 
able from Lewis and Kaufman, Ltd., 
70 El Rancho Avenue, Los Gatos, Calif. 

When used as a rectifier, this tube 
has a maximum peak inverse voltage 
rating of 80,000 volts for both connec- 
tions. Maximum average plate current 
for a peak inverse voltage not greater 
than 15,000 volts is 75 ma., half fila- 
ment, and 150 ma., full filament; for a 
peak inverse voltage of 30,000 volts, it 
is 50 and 100 ma. respectively. 


TEMPERATURE-LIMITED DIODES 


Thermosen, Inc., manufacturer of 


“Kalotron” diodes, has announced the 
addition of two new tubes to its line. 
Designated as the 5DC-5 and the 5DC- 
5M, they have the following similar 


4 


electrical specifications: filament voltage 
—5.6 a.c./d.c.; cathode current—55-75 
ma.; plate voltage—500; plate current 
—.450-.575 ma. The 5DC-5 uses a TOF1 
bulb and a #8587 8-pin intermediate 
octal base, while the 5DC-5M uses a 
T5% bulb and a T5% 7-pin miniature 
button base. 

When the anode current is a direct 
function of filament voltage, these di- 
odes have temperature-limited emission 
characteristics. Small changes in fila- 


ment voltage result in relatively large 


changes in anode current. For further 
information, write to Thermosen, Ince., 
_ 861 West Main Street, Stamford, Conn. 


TWIN TETRODE 
Having a maximum plate dissipation 


rating of 20 watts under ICAS condi- 


24 


- 


tions, the Type 6252 twin tetrode works 
efficiently with a power output of 12 
watts at 600 me. It is a lower power 
version of the Amperex Type 5894/ 
AX9903, and has been successfully op- 


erated as a frequency multiplier over 
the entire u.h.f. television band. 

Only 3” in over-all height and slightly 
less than 1%” in maximum diameter, 
the Type 6252 is particularly suitable 
for low-drain mobile transmitters and 
multiplier chains. For further informa- 
tion, write to Amperex Electronic Cor- 
poration, 230 Duffy Avenue, Hicksville, 
Untples Nem ye 


HIGH-RELIABILITY TUBES 


Specifically designed for equipment in 
which extreme electrical and physical 
dependability is essential, the newest 
group of “Five-Star” high-reliability 
tubes to be announced by the Tube De- 
partment of the General Electric Com- 
pany, Schenectady, N. Y., includes two 
twin diodes, one twin triode, and two 
pentodes. 

The GL-6202 is a miniature full-wave 
high-vacuum rectifier for power sup- 
plies in which the d.c. current require- 
ments do not exceed 50 ma.; within the 
limits of its maximum ratings, it is a 
replacement for the 6X4. Also a minia- 
ture full-wave high-vacuum rectifier, 
the GL-6203 twin diode is for use in 
power supplies of a.c. and storage bat- 
tery-operated equipment. 

A subminiature medium-mu twin tri- 
ode, the GL-6021 is suitable for general- 
purpose amplifier applications; each 
section has an individual cathode and is 
electrically independent. 

The semi-remote-cutoff characteristic 
of the GL-5899 subminiature pentode 
as a wide-band, high-frequency ampli- 
fier makes it suitable for circuits to 


which it is desired to apply automatic 
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A 
gain control. Electrically and physi 
a replacement for the 6ACT, the ¢ 
6134 is a sharp-cutoff pentode inten 
for service as a wide-band r.f. or 
amplifier, or as a video amplifier, 


RCA TUBES 


Among the latest tubes announced 
the Tube Department of the RCA } 
tor Division, Harrison, N. J., are’ 
RCA-5690—a full-wave vacuum re; 
fier, the RCA-5719—a high-mu trig 
and RCA-5840—a sharp-cutoff pent¢ 


Vacuum Rectifier 


The RCA-5690 is a “Special Ri 
vacuum rectifier tube designed for: 
dustrial and aircraft applications wh 
rigid requirements for dependabili 
stability, and long tube life are of pri 
importance. It has two separate di 
units of the indirectly heated cath 
type, and is conservatively rated: 
withstand a maximum peak inve 
plate voltage of 1120 volts, a maxim 
peak plate current per plate of 375 1 
and a maximum d.c. output current | 
plate of 75 ma. ; 


Triode and Pentode 4 


Both “premium” tubes of the subri 
iature type with flexible leads, the & 
and 5840 are primarily for use in me 
and aircraft receivers where depends 
performance under shock and vibra? 
is a major consideration. A pure tu 
sten heater is incorporated in ack 
these tubes to give long life under ¢ 
ditions of frequent “on-off” switch: 

In audio service as a resistance- 
pled amplifier, the 5719 (left) prov) 
high voltage gain; it features a col 
structure designed to reduce 
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plifier, the 5840 (right) can 
frequencies up to about 400 
leads to the cathode permi 
the input and output cil 


TV “MEMORY TUBE” 
Transatlantic televisio 


convention for Raytheo 
(Continued on pr 


“mmutating 
ov ued from page 5) 
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dand mounted in individual plug- 
we cans. These cans reduce the 
yoime due to unit failures and in- 
mil efficiency in system servicing. 
*oicluded on this, chassis is a series 
~dode followers used to transform 
»latively high impedance of the 
sit plates to a low impedance for 
: lines leading to the individual 
0 Bator channels. 


oldulator 


og electronic-analog low-pass filter 
7 connected in series on the de- 
) tor chassis. The closed loop gain 
&h is adjusted to a value of 10, giv- 
6) over-all voltage gain of 100 for 
hhannel. It can thus be seen that 
og channel zero frequency gain of 


atput for every volt change in 
input amplitude. Frequency of 
Jof the filters may be controlled 
iéndently from the front panel of 
Wlemodulator chassis; the number 
“erent cutoffs is sufficient for de- 
wating commutation rates ranging 
2.5 to 40 rps. A linear cathode fol- 
M gate drives the first filter unit, 
the grid of this cathode follower is 
led so that during the long “off” 
f the duty cycle the grid is below 
thus eliminating drifts in input 
“gence at the base line due to 
Hes in vacuum tube transconduc- 
and characteristics. During the 
“of gating, the grid is brought 
% region just below cutoff, permit- 
‘he intelligence to bring the tube 
# its normal operating and linear 


ch gate has an output sufficient to 
to full scale a Brush direct-writing 
hotor, a recording oscillograph gal- 
meter element, and a remote indi- 
device, all connected in parallel. 
output lines of each channel are 
ed so that one is always grounded, 
her having a voltage which ranges 
and below ground. When center 
lation is applied to a particular 
nel, both lines are essentially at 
ad and zero current flows through 
cording devices. 


- 

er Supplies 

ver supplies provide four voltages: 
250, +175, and —150 volts. The 
two are of high current capacity 
‘used only on the output tubes of 
lemodulator channels. The other 
rovide plate power for the channel 
ifiers; and since the amplifiers are 
dec. type, the supplies are highly 
ized and slaved to each other. Two 
ng loops are contained in the 
olt supply: the “A” loop is of 
ventional type found in most 


regulated power supplies and performs 
the functions of decreasing hum and 
compensating for rapid changes ih load 
and line voltage, while the “B” loop is a 
high gain a.c. amplifier which receives 


‘its input signal from a vibrating reed 


type of vibrator chopper. This chopper, 
by means of a double-pole, double-throw 
relay contact, compares the output of 
the supply to a standard reference volt- 
age. Under conditions of power supply 
drift, the differential produced in the 
comparison increases in one of two 
phases, depending upon the direction in 
which the supply has drifted. This pri- 
mary reference is composed of a sub- 
miniature regulator tube contained with 
its dropping resistor in a temperature- 
controlled oven. Stability of reference 
voltage for long periods of time is of the 
order of 400 uv., with a static operating 
potential of approximately 83 volts. The 
“B” loop—which has a gain of 1000— 
amplifies this chopper-produced square 
wave; and at its output, a second set of 
contacts on the same solenoid is used 
to demodulate the amplified signal. A 
long-time-constant RC integrator then 
smooths the demodulated square wave 
and provides a d.c. voltage proportional 
to the drift or error voltage between the 
standard reference and the power sup- 
ply output. The amplified error voltage 
of the “B” loop is then returned to a 
control grid of a differential amplifier 
in the “A” loop, where it performs the 
function of compensating for slow, long- 
term drifts within the system. In turn, 
the +250-volt supply is slaved or stabi- 
lized with reference to the —250 volt 
supply, so that as a drift occurs in the 
latter, making it more negative, the 
positive supply will produce a more 
positive voltage—with the result being, 
theoretically, a zero drift of the differ- 
ential voltage between the two. In prac- 
tice, this drift can be measured to 
ground and found to be of the order of 
700 rv. 


Oscilloscope and Commutator 


Remaining chassis in the system are 
the oscilloscope and electronic commu- 
tator simulator. The oscilloscope is con- 
nected directly to the pulse selector, 
and various waveforms throughout the 
system may be monitored by selecting 
each individual point with a rotary 
switch found on the front panel of the 
pulse selector. The electronic commuta- 
tor simulator produces a stable and re- 
liable output which duplicates in every 
respect the waveform generated by an 
airborne mechanical commutator. Facil- 
itating the initial setup and check-out 
of the entire ground station is the basic 
purpose of this unit. 

Physical construction of the ground 
station is such that all major and minor 


chassis may be serviced in an operative. 


condition. Drawer slides permit the 
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removal of the large power supply units 
from the rack to an extended position 
where they may be completely rotated 
so that the bottoms of the chassis are 
accessible for servicing. The demodu- 
lator channels are of the plug-in type 
with the chassis designed so that they 
are mounted vertically rather than in 
the conventional horizontal or shelf-like 
position; such mounting allows all vac- 
uum tubes to extend in a horizontal 
direction, providing a configuration sim- 
ilar to vertical ducts from top to bottom, 
and thus permits maximum heat trans- 
fer for a given amount of air flow. 

The electronic-analog low-pass filter 
described in this article was constructed 
from basic circuitry developed by Dr. 
L. L. Rauch, Professor of Aeronautical 
Engineering, University of Michigan. 
Professor Rauch, one of the early pio- 
neers in the field of radio telemetry, 
served as a consultant to the Ralph M. 
Parsons Company. 
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By WILFRID B. WHALLEY 


Adjunct Professor of Electrica] Engineering 
Brooklyn Polytechnic Institute 


The development of large-screen color television. 


has been a great demand for large 

screen pictures for both monochrome 
and color television. Until wide-screen 
projection was developed, satisfactory 
theater operation required images of 
the standard 20’ x 16’ size. and 
comparable in brightness to film projec- 
tion. Also, it was necessary that the 
picture detail closely approximate tele- 
vision system standards. 

Several methods of reproducing large 
images have been developed, ranging 
from high voltage projection tubes to 
special types of electron beam-controlled 
light valves. 


() ss A period of many years, there 


Projection Tube Development 


Intensive effort has gone into the 
problem of increasing the light output 
from picture tubes, and into developing 
an optical lens system to project the 
light onto a theater screen efficiently. 

In the middle 1930’s, it was a major 
step to shift from the then typical 7,000- 
volt operation of direct-view picture 
tubes to the 20,000-volt operation of 4”- 
diameter projection tubes. A long series 
of experiments with multiple-aperture 
electron guns resulted, late in 1937, ina 
tube having fairly good resolution with 
a beam current of 1.5 ma. at 20 kv. The 
tube face was accurately processed for 
optical flatness in order to be suitable 
for a high quality £1.4 projection lens. 
Special phosphors were also developed 
to provide higher light efficiency. De- 
spite the high density beam currents, 
and the high average phosphor screen 
power of 30 watts, the illumination was 
insufficient for a theater screen. 


Fig. 1. Diagram of reflective-projection 
optics showing location of the CR tube. 


Courtesy of RCA Review 
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It was noted that a typical transmis- 
sion-type optical lens had an over-all 
efficiency of only 3-4%. The light radi- 
ating from the face of the picture tube 
covered a solid angle of nearly 180°, 
whereas the lens collected the light from 
an angle of only 40-60°. It became clear 
that another type of lens would be nec- 
essary, and experiments were under- 
taken with the Schmidt lens which had 
proved so successful in astronomy. 

As shown in Fig. 1, the Schmidt lens 
is a reflecting type lens having a diam- 
eter many times that of the projection 
tube sereen. Since the face of the pro- 
jection tube was almost flat—to avoid 
excessive defocusing of the electron 
beam at the extremes of deflection— 
while the reflective lens was concave, an 
aspherical lens was added at the open 
end for correction. Well-designed optical 
systems of this type give light efficien- 
cies of 20-25%. 

To obtain more light output, projec- 
tion tubes were designed for still higher 
voltages. Unfortunately, it was found 
that all phosphors had some “sticking”’ 
potential. Due to the poor electrical con- 
ductivity of phosphor screens, the crys- 
tals in the phosphor operated at an 
average equilibrium potential such that 
the ratio of secondary electron emission 
was unity. As the second anode voltage 
was increased, the screen potential 
would rise slowly. 

During the war, satisfactory proce- 
dures were developed for placing a thin 
aluminum film on the back of the phos- 
phor screen, and this solved the “stick- 
ing” problem. The vapor-deposited alu- 
minum film was bonded directly to the 
high voltage terminal, and, because of 
its good conductivity, held each phos- 
phor particle at the full d.c. voltage. 

Progressively, projection kinescopes 
have been successfully operated at 50 
kv., and recently as high as 100 kv. 
Nearly all have 7” diameters and in a 
few cases 10” diameters. Each is con- 
structed with a double-walled neck to 
provide a longer glass insulation path, 
and utilizes forced air cooling over the 
glass face. 

Demonstrations of theater color tele- 
vision have been made with groups of 
three of these 100-kv. projection units. 
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As with early three-unit picture \ 
assemblies, it was necessary that \ 
of the three tubes operate with a 
cisely similar characteristics as posy 
Each tube was made with a diffef 
type of phosphor chosen to give on 
the primary colors in the red, grea: 
blue regions, and, when necessary, \ 
rected by a suitable color filter pl) 
in the lens. The three deflection y 
had to be exactly alike, and be supy; 
from the same horizontal and yers 
deflection power amplifiers. Also, « 
three lens systems had to be sims 
have all the components mounted 
idly, yet be adjustable for optical sus 
imposition at the viewing screen, 


Light Valves 


Many engineers have attemptet 
produce large screen pictures fror 
high intensity light source, with s 
form of intermediate control tubu 
other device. The Scophony Comp 
designed many monochrome theater 
stallations based upon a special f 
of Kerr cell. The Kerr cell was e 
gized from the receiver video ampl® 
and modulated the light from a k 
intensity mercury vapor source. 
shown in Fig. 2, scanning of the im 
was obtained by reflecting the ] 
beam in sequence from two rotat 
multisided mirror drums. The drum 
horizontal scanning, while quite sr: 
ran at a very high rpm. b 

Reasonably bright monochrome 
ater television pictures have been 1 
duced by this equipment, but for ¢ 
television the decrease in light ea» 
by the necessary color filters has ' 
a real disadvantage. su 


The “Eidophor” 


false 


Intensive work in Switzerland 
the past decade has led to a new t 
electron beam-controlled light vw 
called the Hidophor, which oper: 
an entirely new principle. It mak 
of the light from a flaming are § 
passed through a large transfer 
system. Hence there is high lig 
put, even for color television ope 

As may be seen in Fig. 8, tl 
passes in succession through a ro 


Fig. 2, Fundamentals of the Scopho 
1 for 


ter disc and a condensing lens, 
flected by a special slotted mir- 
a spherical mirror coated with 
s im. A high quality electron gun 
ids the surface of the oil. As the 
i beam—driven by a typical de- 
64) yoke—scans the oil surface, an 
08 field pattern corresponding to 
eavision signal is built up. For a 
iojea of the scene the oil film is not 
med, while for a bright area the 
en receives maximum field and a 
eSonding change in refraction. Any 
fin refraction of the oil film 
willight to be reflected back through 
i ces in the slotted mirror to the 
re lens. 
hSelectron gun operates with a 
agbeam current of only 60 ua. at 
“aless power than is used in a con- 
nial direct-view picture tube. The 
in beam is of a rectangular shape, 
ewhe longer dimension vertical to 
wctly the space between adjacent 


mf light source. As may be expected, 
etron gun and the spherical mir- 


v3 device has many advantages. It 
“ placed in the same position in a 
r as the usual film projector. The 
‘utput in color is at least compa- 
o color film projection, and has 
esolution. The video signal power 
id is negligible. Further, since 
‘fone light source and only one 
2)n gun are required, there is no 
m of registration in the color 


Qe 


g. 3. Mechanical drawing of the 
dophor projection system showing: 
arc light source, ‘(2) aperture 
ate, (3) color wheel, (4) conden- 
r lens, (5) mirror bar system, (6) 
ectron gun and deflection systera, 
) spherical mirror with thin layer 
liquid, (8) electron-bombarded 
quid area that modulates light 
eam, (9) knife edge determining 
“Hickness of liquid layer, (10) pro- 
‘ction lens, (11) directing mirror. 
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New Products 
(Continued from page 20) 


five units, is 2.81” in length—including 
the base and cover. 

Full information and data sheets may 
be obtained on request from Electro- 
Mec Laboratory, 21-09 43rd Avenue, 
Long Island City, N. Y. 


AUTOMATIC CIRCUIT CHECKERS 


High-speed, high-reliability automat- 
ic checkers that detect and locate wir- 
ing discrepancies and reduce test time 
to a minimum are now available from 
Federal Telephone and Radio Corpora- 
tion, associate of International Tele- 
phone and Telegraph Corporation. The 
standard FTR circuit checkers can auto- 
matically test up to 100 circuits; facili- 


ties for larger numbers can be provided 
on request. 
The photograph shows a test position 


on the FTR production line; the unit 
being tested is on the left, with the 
automatic circuit tester in the center 
and its associated bridge on the right. 
This production test equipment has 
been used for over three years and has 
resulted in the saving of tens of thou- 
sands of hours of skilled labor. 
Further information on these auto- 
matic circuit checkers may be obtained 
from the Component Sales Department, 
Federal Telephone and Radio Corpora- 
tion, 100 Kingsland Road, Clifton, N. J. 


COMPLEX PLANE ANALYZER 


Vector calculations on the complex 
frequency plane are speeded up by the 
complex plane analyzer—a new form of 
compact analog computer announced by 
Technology Instrument Corp., Acton, 
Mass., for the design of networks and 
feedback control systems. Operation is 
straightforward and accuracy is better 
than 1%. 

Gain and phase-shift results are com- 
puted simultaneously and appear di- 
rectly on a meter. Frequency response, 
transient behavior and root locus solu- 
tions are easily found for both open- 
and closed-loop systems. Responses to 
impulse, step, exponential and complex 
driving functions can be determined by 


the use of this instrument. ~@~- 


ifi BES to meet all require- 
Whatever your specific needs, depend on PRECISION PAPER TU ; ire 
ments. Spirally wound under pressure, PRECISION PAPER TUBES are subjected to rigid 
tolerance control to insure strict adherence to specifications and provide maximum wind- 
ing space. PRECISION PAPER TUBES possess 15 to 20% greater strength, yet are light 


in weight. 


Made from the finest dielectric kraft or fish paper, phenol impregnated, acetate or com- 


binations, PRECISION PAPER TUBES afford high insulation, heat dissipation and moisture 
resistance. Available in any size, shape, 1.D., or O.D.—any quantity. 
Write today for Arbor List of over 2000 sizes... .- Send specifications for free sample. 


PRECISION PAPER TUBE CO. 


2063 WEST CHARLESTON STREET e CHICAGO 47 ° ILLINOIS 


Plant No. 2: 79 Chapel St., Hartford, Conn, — Also Mfrs. of PRECISION Coil Bobbins 
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ROBERT C. CHEEK, formerly assistant division sales man- 
ager of the Electronics Division of Westinghouse Electric 
Corporation, has been promoted to the newly created post 
of assistant manager of engineering. After joining West- 
inghouse in 1989, Mr. Cheek acted as a consultant on power 
system problems, and later, as a specialist on carrier and 
microwave applications. In 1949, he was named “outstand- 
ing young electrical engineer” by the ETA KAPPA NU. 


THORNTON W. CHEW, for the past four years vice- 
president:in charge of engineering for Stations KFMB and 
KFMB-TV in San Diego, has now joined the John Poole 
Broadcasting Company, Hollywood, Calif., as director of 
engineering and operations. He will supervise the construc- 
tion and operation of Station KBIC-TV, Sacramento, and 
Station KPIK-TV, Los Angeles, as well as a third yet un- 
named television station to be built in Fresno, California. 


G. MILTON EHLERS brings to his appointment as chief 
research engineer of Aerovox Corporation, New Bedford, 
Mass., over a quarter of a century of experience in the field of 
electronic components. Holder of various patents for both 
components and processes, Mr. Ehlers has served in such 
positions as: director of research, Globar Corporation; chief 
ceramic engineer, Centralab Division of Globe-Union, Inc.; 
and—most recently—president, Herlec Corporation. 


ELBERT W. MARLOWE, who has been with Union Switch 
& Signal—division of Westinghouse Air Brake Co., Swiss- 
vale, Pa., since 1945, has been appointed section engineer, 
Air Traffic Control and Navigation. He served as super- 
vising engineer, Research Section, during the past year. In 
World War iI, Mr. Marlowe worked as an electronic en- 
gineer for both the Naval Ordnance Laboratory in Washing- 
ton, D. C., and the University of California at Los Alamos. 


FRANK J. POWERS has been named head of the Industrial 
Engineering Department of CBS-Columbia Inc., Long Island 
City, N. Y., TV/radio receiver manufacturing subsidiary of 
the Columbia Broadcasting System. Mr. Powers held a 
similar post at the Burndy Engineering Company, and also 
has held managerial posts with Federal Radio & Telephone 
Corporation and the Sperry Gyroscope Company. He is a 
graduate of Union College in electrical engineering. 


JOHN A. RANKIN, the director of engineering of The 
Magnavox Company, Fort Wayne, Ind., since 1951, has now 
been elected vice-president as well. He is in charge of devel- 


opment, design and engineering for the production of all: 
civilian and military equipment. Prior to joining Magnavox, ly 


Mr. Rankin served as an executive engineer in the radio 
and electronic industries; he held prominent positions with 
Belmont Radio Corporation and RCA Industries Labs. 
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without introducing distortio 


New Tubes 


(Continued from page 24) 


tors and dealers held in Chicago’s t 
House in July, Mr. C. F. Adam; 
president of Raytheon Manufacty 
Company, described a television “1 
ory tube” that can store a complet 
vision program for two months or: 

The high frequency system by - 
TV pictures can be shot aerog: 
Atlantic Ocean permits the recep 
only a small portion of the total : 
at a time; hence the information : 
into the “memory tube” at a rela 
slow rate. However, when the tuk 
been given a complete picture, it ¢t 
played back over regular TY st 
within a few seconds. 


TV PICTURE TUBES 


Two cathode-ray tubes for tele! 
—Type 24CP4 and Type 24CP4? 
aluminized counterpart — have) 
placed in production by The Rai 
Corporation. Both are rectant 
glass, magnetic focus and magnet 
flection, direct-view picture tubep 
turing an electron gun which is 
with an external single-field iom 
magnet and an external condi 
coating that acts as a filter capi 
when grounded. For more inforny 
write The Rauland Corporation,' 
North Knox Avenue, Chicago, IIil. 
Broadcast Amplifier _ 
(Continued from page 15) ; 
into it; but, obviously, the best r 
will be obtained if the complete ri 
gear is designed as a unit. For 
who would like to duplicate th 
pictured, or design a similar ty 
unit, here are some factors t 
sidered. 

The first two stages (6J Ta al 
should be able to amplify the 
microphone input—with a normal 
of speech—to 60 volts peak-to-pe 
the plates of the 6SC7 without 
tortion and with good linearity A 
is the maximum signal level 
be applied to the compressi 


necessary to have much surp 


the parts values shown, an a 
8-db attenuation is required 
the mlerenene and ie input 


KWEI. The third stage is : 
high-impedance cathode f 
fier with series-limiting r 
the grids. =e 

In this third stage, th 
from the cathode of the firs 
to ground determines the co 
time and, to a certain exte 


ne. Because the voltage from the 


4 
; |___ 1008 COMPRESSION _| 
ajis applied to the two grids of 3 2.08 COMARESSION janet = | 
epressor tube (second 6SL7GT) %: SEES, 
Zo 


lel, it does not have to perform 
tanding filtering job. A value 
10 ufd. to 20 ufd. will provide 
‘ly fast compression and re- 
s|Higher values will produce a 
Jndingly slower action. The de- 
the factor in choosing this capac- 
vo make it as small as possible 
#4 making the compression action 
ai that it becomes noticeable to 
mers. The value shown is about 
imum for speech. This type of 
sor works on the principle of 
ing a loss into the circuit which 
ts as the input increases after 
h audio level is reached. In 
the minimum loss for the serv- 
‘red is 20 db and the maximum 
tabout 40 db. In practice, be- 
yof the type of rectification 
sed, another 5 db should be added 
® figures. Maximum output from 
nsformer T, will then be 60 
inus 45 db, or a little less than 
, times the gain of the trans- 
§ Nominal output impedance is 
fohms. Two triodes in cascade 
ng this level up to about + 15 
ng negative feedback. 
use of the low plate current 
of the tubes used, a power 
with resistor-capacitor filtering 
no doubt work; but to be sure 
dle will be introduced from the 
supply, it incorporates two 
with capacitor input. To sim- 
onstruction, the ground lead was 
bar running the length of the 
er chassis, grounded to the chas- 
y at the tie point nearest the 
transformer. Hum and noise is 


OBER 26-28—IRE-RTMA Radio Fall 
ting, Toronto, Ontario. 


TEMBER 9-12—Conference on Ra- 


ie Texas. 


MBER 13-14—Annual Electronics 
rence, Kansas City Section, IRE, 
| President, Kansas City, Mo. 


EMBER 18-20 — Joint IRE-AIEE 
lh Annual Conference on Electronic 
umentation in Medicine and Nucle- 
, New York, N. Y. 


ER 8-10—AJEE-IRE-ACM Joint 
r Conference and Exhibition, 


RUARY 4.6, 1954—Sixth South- 
m Conference and Electronics 


ho ead TRE Rodent Conven- 
, Kingsbridge Armory and Wal- 
loria Hotel, New York, N. Y. 
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Fig. 2. (A) Distortion at 0 and 10 db 
compression. (B) Frequency response. 


more than 60 db below the maximum 
signal level. 

It will be noted in Fig. 1 that there 
are no variables other than the at- 
tenuators, which are adjusted from 
the front panel. All tubes were re- 
placed individually by tubes of different 
manufacturers with no _ noticeable 
change in results. That there is no 
variable resistor in the cathode circuit 
of Vs may surprise some who are 
familiar with the NRCS-type com- 
pressor. A potentiometer is generally 
used here to set the zero compression 
level, which is controlled in this circuit 
by the resistor between the plates of 
V.. If R is determined by formula, it 
is done as follows: 


es ULE (Rx + Rs) 

20 
Then, if R.. and R:; are 470,000 ohms 
each, the value of R will be 33,229 
ohms. This value will provide an almost 
flat output over the entire compression 
range. As the other resistors have only 
a 20% tolerance, a 33,000-ohm resistor 
was used for R. RF is the dominant 
control over the circuit loss until the 
plate voltage of V. drops, as a result 
of compressor action, below 10% of 
the d.c. plate supply voltage. Resistor 
R, in the cathode of V; determines the 
rate of compression. 

Not only has this remote equipment 
been used for sportscasts, but also for 
dance orchestra remotes with equal 
success, allowing the announcer to 
emcee the show without riding gain. 
The distance the announcer is from 
the microphone and the loudness of his 
speech control the amount of compres- 
sion and permit his voice to reduce 
the over-all gain of the amplifier 
(though the output is the same), effect- 
ing the same result as would be ob- 
tained by fading the music into the 
background. When the announcer stops 
talking, the amplifier gain returns to 
maximum and the. music rises to the 
fore. Though Station KWEI has three 
commercial standard remote amplifiers, 
the one built by the engineering staff 
is used whenever it is available, in 
preference to the others. 
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Printloid is equipped for the complete 
production of a wide variety of con- 
sumer and industrial items in any 
quantity. We work with any plastic 
material in sheets, rods and tubes. 
Die-cutting, deep drawing, stamping, 
forming, finishing, and assembling in 
our own plant. 


PLASTIC PRINTING 
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HOT STAMPING 
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“FIELDS and WAVES in MODERN 
RADIO” by Simon Ramo and John R. 
Whinnery. Second Edition. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, N. Y. 576 pages. 
$8.75. 

Expanded by about 10%, the second 
edition of this well-known, widely used 
book contains much new material de- 
signed to keep it the simplest yet most 
thorough treatment of the electromag- 
netic theory essential to a practical 
understanding of fields and waves in 
present-day radio. Nearly all of the 
original material has been revised ‘for 
additional clarity, with some of the less 
useful parts being eliminated. 

The new material includes: a com- 
plete chapter on microwave networks; 
more simple examples in the chapters on 
static fields; use of the Smith chart in 
the simple transmission line treatment; 
several new aspects of propagating 
waves, such as the principle of duality 
and slow-wave circuits; and new fea- 
tures in the chapter on radiation, such 
as discussions of horns, slot antennas, 
and receiving antennas. 

Many problems have been added in 
this edition, particularly at the intro- 
ductory level, and the rational mks sys- 
tem of units is used throughout. 


‘(DIELECTRIC AERIALS’”’ by D. G. Kiely, 
Royal Naval Scientific Service. Pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Avenue, New York 16, N. Y. 
132 pages. $2.00. 

As no complete theory of the opera- 
tion of dielectric aerials exists, and as 
methods of theoretical treatment vary 
in initial assumptions and in obtained, 
results, it has not yet been possible to 
prepare a textbook giving an authori- 
tative account of the subject. One of 
Methuen’s Monographs on Physical Sub- 
jects, this volume provides a critical 
review of the existing theoretical and 
experimental work on radiation pattern 
characteristics and the derivation of 
mathematical expressions for them. In- 
formation useful for practical design 
has been included. 

“Dielectric Aerials” is addressed pri- 
marily to physicists and engineers who 
are not specialists in aerials, although 
the experienced aerial designer may find 
the design data useful for future appli- 
cations. Little attention has been paid to 
the details of experimental techniques, 
which are largely standard; the bibli- 
ography will assist the reader in ob- 
taining further details of experimental 
procedure. 
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SSSC Transmission 


(Continued from page 9) 


split up in this manner for the sake of 
clarity of presentation and discussion. 


Phase-Shift Network and Voice Control 


Shown in the schematic diagram of 
Fig. 8 are the audio phase-shift net- 
work and voice control circuits. The 
audio phase-shift network is identical 
to the one shown in Fig. 2. Individual 
plate and cathode resistors for each 
phase-shifting stage must be accurately 
matched to each other within +0.5%, 
and should be of a type which will 
retain precise resistance values with 
aging and environmental variations. 
By the same token, the phase-shift re- 
sistors and capacitors must be selected 
to like tolerances and have the same 
high order of stability. Also, because 
the operation of the phase-shift net- 
work as a whole is adversely affected 
by any appreciable impedance in the 
plate supply, the latter should be of the 
electronically regulated type. The op- 
erating range of this particular net- 
work is 70 to 5800 eps for 30-db or bet- 
ter undesired-sideband rejection, and 
the insertion loss is about 10 db. 

The input of the phase-shift network 
is designed to operate from a micro- 
phone preamplifier through a 500-ohm 
audio line. Maximum input level is +15 
db, and is attenuated through a re- 
sistance network to feed each phase- 
shift channel in phase. A potentiometer 
in one channel input permits equaliza- 
tion of the audio voltages applied to 
each balanced modulator. The grid of 
the voice control amplifier is fed from 
the common input through a high-pass 
RC network and gain control, and the 


output of this stage is coupled through - 


a step-up transformer to a rectifier and 
d.c. amplifier. The plate circuit of the 
latter includes a normally closed sensi- 
tive relay. Application of an audio 
signal causes the d.c. amplifier plate 
current to be cut off, thus opening the 
relay and applying plate voltage to the 
appropriate r.f. stages. A time-constant 
circuit at the grid of the d.c. amplifier 
delays slightly the reclosing of the re- 
lay in order to hold the transmitter 
“on” during normal pauses in speech. 
To prevent actuation of the voice con- 
trol circuits during loudspeaker opera- 
tion, a “lockout” audio signal is derived 
from the receiver and applied to the 
blanking rectifier at a level of about 15 
volts. The d.c. output of the latter is 
filtered and appears as a negative bias 
at the grid of the voice control amplifier 
stage, desensitizing it during the time 
the received signal is present. 


Modulators and R.F. Circuits 


Balanced modulators, carrier genera- 
tor, frequency converter, and the first 
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linear amplifier are shown in Fig 
Quadrature output of the audio ph 
shift network is applied as two j 
vidual balanced audio signals to m 
lators A and B through the sideb: 
selector switch Si. This switch is 
arranged as to reverse the phase of 
audio voltage to modulator A, thus: 
mitting selection of upper or lo 
sideband; additional positions dis; 
either modulator A or B to allow ; 
eration of double-sideband phase- 
amplitude-modulated signals res: 
tively. 
The two balanced modulators th 
selves -use conventional double-tr 
circuits having cathode resistor | 
and are fitted with individual bal; 
ing controls in the grid circuits, ] 
visions for capacitance-balancing y 
found to be unnecessary. The plate 
cuits of the two modulators are 
nected in parallel, and the comb’ 
output is applied to the primary of 
balanced transformer 74. This tr 
former is equipped with a split prim 
winding, each section of which is 
ductance-tuned by an appropriate | 
to permit balancing of the entire m: 
lator system. The balanced modula 
operate at +250 volts, and each dz 
11 ma. of plate current; the peak : 
rier voltage on each modulator is 
volts, and the peak audio signal is 
volts to each grid. Effective conver: 
gain is of the order of 7 times fo 
modulators together, and the cs 
suppression exceeds 40 db. 
Consisting of a conventional ery 
controlled oscillator at a frequenc: 
1560 ke., the carrier generator util 
the triode section of a 6U8 ae 
tode. Included in the plate circuit o Le 
oscillator is the primary winding o 
overcoupled 1560-ke. if. transfor) 
which, in conjunction with ry 


secondary, constitutes the r.f. 
shifter. The 12AU7 dual cathode 
lower accepts the quadrature rf. ¢ 
ponents from the latter, and dev 
the required 10 volts for applicatia 
the balanced modulators. The catk 
follower intermediate stage p : 
isolation between the modula 

the r.f. phase-shift network, an 
inates any stray cross-coupling 4 
desirable reaction effects upon the 
ter; at the same time, the carrier si 


Fig. 10. Schematic of the vito. ire 
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tdance is reduced to a value of less 
i) 1000 ohms while the effective load 
#dance on the phase shifter exceeds 
imegohms. Controls in the cathode 
nit of each isolation stage permit 
stment of the respective carrier 
s applied to each balanced modula- 
iThe grid of the 6U8 carrier ampli- 
jis driven from the appropriate 
sode follower through a variable 
er-insertion control and capaci- 
f attenuator; this stage provides a 
f™ge gain of 30 times and develops 
50 volts across the balanced out- 
circuit. Amplified carrier voltage is 
lied through small coupling capaci- 
«to the balanced secondary of Tio. 


he frequency converter is of the 
er type, utilizing two type 5763 
qn pentodes in a balanced mixer ar- 
mement. Both signal and local os- 
itor are applied to the control grids 
the latter component in phase to 
uce cancellation in the double- 
sd output circuit. As the local oscil- 
operates at 1560 ke. on the low 
= of the desired output frequency, 
isum-frequency components of the 
*}rodyne process are recovered in the 
=d plate circuit, and the suppression 
he oscillator signal is some 30 db. 
& balanced interstage transformer is 
ole-tuned and slightly overcoupled 
ovide reasonably constant response 
the required frequency range. Peak 
lator voltage at the grids is 27 
7s, while the peak sideband signal to 
grid is approximately 7 volts for 
output. Under these conditions, the 
version gain of the mixer stage is of 
order of 9 times, and the maximum 
er output for linear operation ex- 
s 3 watts with a total plate power 
it of 12 watts. 
he push-pull 829-B linear amplifier 
ates class AB. with a maximum 
grid current of 2.5 ma. and a peak 
be power input of 130 watts; at these 
ngs, the r.f. power output is ap- 
ximately 60 watts. Quiescent plate 
ut at a plate voltage of 550 volts is 
ween 20 and 25 watts for both tube 
ions. Operation is class AB: when 
stage is used to feed an antenna 
tem directly; when operated as a 
er for the 600-watt linear amplifier, 
power levels are considerably lower 
class AB; operation provides more 
m adequate driving power. The in- 
mdent 250-volt screen supply for 
... -B stage is stabilized by means 
oltage regulator tubes, and the —30 
d bias supply is of the low-im- 
ice type using selenium rectifiers 
rge filter capacitors. Neutraliza- 
nd parasitic-suppression measures 
included in the design. To insure a 
nably constant load on the high- 
/mixer stage, and to improve the 
on of the r.f. grid-driving volt- 
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Fig. 11. The 600-watt linear amplifier. 


former is damped with a resistance load 
of 12,000 ohms. 


Heterodyne Oscillator 


Figure 10 shows the v.f.o. circuits. 
The oscillator is a series-tuned electron- 
coupled type, using a 6BH6 pentode, in 
which frequency stability approaching 
that of a crystal-controlled oscillator is 
obtained by virtue of heavy capaci- 
tance-loading of the tube grid-cathode 
circuit. The plate of the oscillator 
operates into an untuned load, and is 
capacitance-coupled to the 6AK6 buf- 
fer-doubler stage. This stage is gang- 
tuned with the oscillator; it operates 
straight through for frequencies up to 
4.0 me., and as a frequency multiplier 
for higher frequencies. The oscillator- 
buffer output is at all times 1560 kc. 
lower than the final output frequency. 
Output voltage from the v.f.o. system 
averages 40 to 50 volts r.m.s. over the 
tuning range, and is coupled to the 
grids of the frequency converter 
through a small variable capacitor to 
permit adjustment of the mixer excita- 
tion level. In accordance with usual 
practices, the plate and screen voltage 
supplies for the v.f.o. are regulated. 


Linear Amplifier 


The 600-watt linear amplifier of Fig. 
11 utilizes two type 805 high-u power 
triodes of 125-watt rated plate dissipa- 
tion in a neutralized push-pull circuit 
arrangement. D.C. operating voltages 
and driving signal levels are such that 
operation of the stage is class B at all 
times. Circuit design is conventional 
with the possible exception of the grid- 
damping resistor included for purposes 
of improved driving voltage regulation 
and load impedance stabilization for 
the driver stage, as outlined previously. 
This resistor dissipates approximately 
22 watts under maximum signal condi- 
tions, and the total effective driving 
power required by the amplifier is of 
the order of 28 to 30 watts. Tuning ca- 
pacitances in both grid and plate cir- 
cuits are somewhat larger than usual 
for the frequency of operation, thus 


maintaining the reasonably high op- 
erating Q desirable for linear operation 
of a class B system and assisting in 
harmonic reduction as well as facilitat- 


- ing load coupling. In keeping with the 


requirements for a “stiff” source of bias 
voltage, the —16 volt grid bias is de- 
rived from a battery supply. Facilities 
are included for switching in auxiliary 
grid-leak bias for class C ¢c.w. opera- 
tion. Peak power input to the amplifier 
with a 1500-v. plate supply is slightly 
under 600 watts, with an r.f. power out- 
put of approximately 350-360 watts. 
The maximum signal d.c. grid current 
is between 40 and 50 ma. Over-all 
measurements of the entire system in- 
dicate less than 10% deviation from 
linear input-output characteristics up 


to the operating levels given.’ --~@~ 


Carrier-Controlled Relay 
(Continued from page 18) 


power supply is connected to ground, 
will remove the negative bias voltage 
from the cathode of V;:. The anode volt- 
age of V; will then be very high and the 
control relay, RL:, will be continuously 
energized. 

RL; is a sensitive relay for use in the 
anode circuit of a vacuum tube. It has a 
coil resistance of 5000 ohms, and pos- 
sesses two separate sets of double-throw 
contacts which are used to switch the 
recorder or other device being controlled. 

The power supply is a conventional 
transformer-full wave rectifier combi- 
nation. In order to stabilize the unit 
against the effects of varying line volt- 
age, the output of the filter is regu- 
lated by two voltage regulator tubes in 
series, V; and Vi. 

To adjust the unit for proper opera- 
tion, the receiver is tuned to a frequency 
at which no signal is received and 
threshold control, R,, advanced until the 
control relay is energized. This control 
is then carefully backed off until the 
relay is de-energized. Proper operation 
can then be checked by tuning the re- 
ceiver so that a signal is received. It 
may be necessary to make slight adjust- 
ments in FR, to arrive at the desired 
setting. 

Another of the many possible uses of 
this carrier-controlled relay is in a 
radio relay system where it is desirable 
to keep the repeater transmitter on 
standby until intelligence is to be trans- 
ferred to the system. A rear view of 
the complete unit is shown in Fig. 1. 
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Z FREED 


MILITARY PULSE TRANSFORMERS 


IN STOCK FOR IMMEDIATE DELIVERY 


HERMETICALLY SEALED PULSE TRANSFORMERS for use in blocking oscillators, low level 
interstage coupling, and modulator outputs. Made in accordance with MIL-T-27 specifications. 
These pulse transformers are designed for maximum power, efficiency and optimum pulse 
performance. Balanced coil structures permit series or parallel connection of windings for 
turn ratios other than unity. Pulse characteristics, voltages and impedance levels will 


Low. Frequency depend upon interconnections made. 
“Q”’. Indicator 


PULSE CHARAC- 
CATALOG APPLICATION PULSE VOLTAGE DURATION DUTY TERISTIC CASE 
NUMBER KILOVOLTS MICRO- RATIO IMPEDANCE SIZE 
SECONDS : OHMS 


MPT:1 Blocking oscillator or 0.25/0.25/0.25 0,2-1.0 
interstage coupling 
~~ MPT-2 Piocking cea torr or 0.25/0.25 
No. 10208 interstage coupling 
i MPT-3 Blocking oscillator or 0.5/0.5/0.5 
Megohmmeter i interstage coupling 
MPT-4 Blocking oscillator or 0.5/0.5 
interstage coupling 
MPT-5 Blocking oscillator or 0.5/0.5/0.5 
interstage coupling 
MPT-6 Blocking oscillator or 0.5/0.5/0.5 
interstage coupling 
MPT-7 Blocking oscillator, 0.7/0.7/0.7 
interstage coupling or 
low power output 
MPT-8 Blocking oscillator, 
interstage coupling or 
low power output 
MPT-9 Blocking oscillator, 1.0/1.0/1.0 
interstage coupling or. 
low power output 
MPT-10 . Blocking oscillator, 
: interstage coupling or 
Decade low pewer output 
Inductors MPT-11 Blocking oscillator, 1.0/1.0/1.0 
interstage coupling or 
low power out 
MPT-12 Blocking oscillator, 0,15/0.15 


interstage coupling or 0.3/0.9 
low power output 


SEND FOR COMPLETE CATALOG OF 
FREED INSTRUMENTS AND TRANSFORMERS 


No. 1040 
Vacuum Tube Voltmeter 


No. 1210 Sy No. 1111 
Null Detector & No. 1010 Incremental In 
Vacuum Tube Voltmeter Comparison Bridge Bridge 


FREED TRANSFORMER (O., INC. 
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Here is a totally NEW kind of antenna, com- 
pletely different — in principal and performance 
— from any VHF antenna you've ever seen! Since 
the lifting of the TV freeze means a gradual dis- 
appearance of the single-channel VHF area, the 
VHF antenna of the future will be a multi-channel 
antenna. Prepare now for outstanding reception 
on all VHF channels — present and future — with 
Channel Master’s super-sensitive CHAMPION! Out- 
performs every all-channel VHF antenna made 
today — and many Yagis, too! 


COMPARE these features with 
the antenna you are now using: 


Folded dipoles throughout — give close to 
300 ohms impedance ‘across the entire 
band. 

Screen-type reflector provides high uni- 
form gain on every channel, 2 through 13. 
Not frequency sensitive — this reflector 
provides more than twice as much extra 
gain as straight bar reflectors. 


Phase-correcting harness is built-in and 
fully assembled; the only wiring you do 
is to attach the lead-in. 
All-aluminum construction . . . lightweight, 
durable, non-corrosive. 


MARVEL OF 
PRE-ASSEMBLY 


assembles faster than a 
5-element yagi! 


Collapsed “Pop-Up” screen 
opens instantly — no loose rods, 
: elements or hardware. “Tri-Pole” 
Single assembly features aviomatic 
Bay Spring Lock Action — all dipoles 
snap permanently into place 
without wing nuts or any other 
hardware. 


It’s a CHAMPION in any area! 


1-bay—local areas 
2-bay—secondary and fringe areas 
4-bay—-super-fringe areas 


IS 


the most sensitive all-channel 
VHF antenna ever designed! 


The 2-Bay CHAMPION actually 
gives you the performance of: 


e Separate 5-element Separate 10-element 
Yagis for everyLow Yagis for every High 
Band channel! 


Band channel! 


Cae 
Saas 
pa 
Zane 


Single Bay 
2-Bay 
4-Bay 
Separate Stacking Harness 
2-Bay Harness $ 2,08 
4-Bay Harness $ 4.15 


Send for complete technical literature. 


CHANNEL MASTER CORP. 


ELCENVILRE, &. ¥. 


TUNG-SOL 
_ TECHNICAL 
DATA BOOKS 


T-58—Two volumes—nearly 700 
pages of data on 600 types of 
tubes. : 


T-70 — More than 
160 pages of data, 


T-31—More than 300 blue-print- 
type base diagrams for more than 
1100 tube types. 


When opened, all books lie flat for 
easy reference. 


These handy, easy-to-use books contain 
all the information that set designers, 
equipment designers and service deal- 
ers need for everyday use. They are 
the most practical tube reference books 
in the industry, with technical information 
and charts compiled for fast reading. 


Take the trouble out of electron tube 
trouble-shooting. Get TUNG-SOL Elec- 
tron Tube Technical Data Books. Ask 
your distributor's salesman, or write to 
Tung-Sol Electric Inc., Newark 4, N. J. 


TUNG-SOL 


ELECTRON TUBES 


. and all the technical help that 
goes with them. 


is 
a 


INDUSTRY 


JOHN SCHWEIGHAUSER has _ been 
named to the post of “antenn-gineer”’ 
at Snyder Manufac- 
turing Company of 
Philadelphia. 

He will call on 
the company’s dis- 
tributors and serv- 
ice dealers in the 
capacity of sales 
engineer. He will 
acquaint the trade 
with new Snyder television antennas 
and accessories and, under the per- 
sonal supervision of Matt Mandl and 
Ed Noll, the company’s electronics en- 
gineers, will work with distributors 
and service dealers on engineering 
problems. He will also engage in field 
survey and sales promotion activities. 

He will make his headquarters at 
the company’s Philadelphia plant. 


* * * 


JOSEPH H. MORIN has been named 
sales promotion manager of Howard 
W. Sams é& Co., Inc., publishers of 
“Photofact” service, electronic tech- 
nical manuals, and books. He was for- 
merly distributor sales manager of 
Shure Brothers, Inc. of Chicago... 
JOE STARR is the new assistant sales 
manager of the manufacturers’ division 
of Pyramid Electric Company of North 
Bergen, N. J. He has been associated 
with the condenser industry since 1939 
... Hllinger Sales Corp. of Chicago 
has named AL LINKE president and 
treasurer, succeeding the late FRED 
ELLINGER who passed away this past 
summer ... THOMAS M. FITZGERALD, 
JR. has joined P. R. Mallory & Co., Inc. 
as sales manager of the Capacitor 
Division. He comes to the company 
from the Stewart-Warner Corporation 
where he was chief administrative en- 
gineer of the South Wind Division for 
a period of two years .. . The newly- 
created position of sales promotion 
manager for Scott Radio Laboratories 
is being filled by WILLIAM T. DEAN, JR. 
He was formerly district manager for 
Packard Motor Sales in St. Louis . . 

Erie Resistor Corporation has named 
ALLEN K. SHENK and JEROME D. HEIBEL 
as vice-presidents of the firm. Mr. 
Shenk will be in charge of sales while 
Mr. Heibel will be responsible for re- 
search and engineering . . . KATHER- 
INE CROWLEY has been appointed ex- 
ecutive vice-president of Henry L. 
Crowley & Company, Inc. She has 
heen vice-president and assistant to 
the president of the firm for some 
time . . . HAROLD BLUMENTHAL is the 
new sales manager of the manufac- 
turers’ division of Shure Brothers, Inc. 
He has served the firm as a sales en- 
gineer for six years... SAMUEL 
PORTNOY has been appointed general 


traffic manager of Hmerson R 
and Phonograph Corporation . . 

WELCH has been named sales man; 
of Orradio Industries, Inc. of Ope 
Alabama. The company makes 
“Trish” brand of magnetic recor 
tape ... ISRAEL MELMAN, form 
engineer in charge of the adyai 
development laboratory at ( 
Columbia, Inc. has been advance 
chief engineer of the special proc 
division . . . PAUL MATHES has jc 
the staff of Trio Manufacturing | 
Griggsville, Ill., as advertising r 
ager. He was formerly with thé 
dustrial design section of Interna, 
al Harvester’s Refrigeration Divi 

* * * 

G. A. BRADFORD has been named ¥ 
ager of advertising and sales pro 
tion for the 

eral Electric 1 
and _ television} 
partment. Hes 
make his heade 
ters at Electrs 
Park, Syracuse; 

He is a natiy 

Caldwell, N. J.: 

: graduated in 
from Colgate University. Shortlyl 
er his graduation he joined Gew 
Electric and since that time has : 
engaged in various accounting, § 
and advertising positions . with |! 
company. Prior to his presenti 
pointment he was advertising mam 
of the tube department. 

A. L. Champigny © succeeds ; 
Bradford as advertising manage 
the tube department. He has 
with the company since 1941. 

ss Sa one 

TRIO MANUFACTURING COMPAN} 
cently completed a 24,000 square’ 
addition to its Griggsville, Il) 
plant. The new building houses i 
ufacturing, product research, tes 
development, and improvement fi 
ties ... AUDIO DEVICES, INC. . 
opened a new office at 6124 Milwa’ 
Avenue, Chicago. Brewster Fre 
will be in charge of the new office: 
KIMBLE GLASS CO. is completing a! 
warehouse in Columbus, Ohio, W 
will provide 200,000 square feet of} 
space. Truck docks and railroad : 
tracks will facilitate shipping from 
new warehouse... W. H. Bi 
COMPANY, manufacturers of 

sticking industrial products has mi 
into new quarters at 727 W. Gler 
Ave., Milwaukee 12, Wisconsin) 
HELDOR MFG. CORP. has move 
plant and offices to 238 Lewis 5) 
in Paterson, N. J. An increase 
mand for the company’s line of 0 
former cans, condenser cans, 

ponent parts, etc. necessitated: 
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“GOLDFISH BOWL” reception! 


“ae is as limited as the gold- 


3 up the gain and directivity 


broad band coverage of the 
. The JFD Cascode Yagi 


fringe barrier to bring 


ception to formerly 
Noteworthy too; the 
nev Balanced [Line de- 


luminum construction 
"pre-assembly. Write for 


t 10 element designs (5B or 


| 


10-Element 
Cascode Baline Yagi 


Models 
10B26 


: BROOKLYN 4, N. Y. 
nufacturer of 


and accessories Models 10B2345 
| b-Element Cascode Balne Yass 5B26 52345 ee 
5B345 

5B345 5B3456 ae 


5B456 = 5B713 


No. AT1I10 with hardware for wall or window sill mounting. 
$1.50, list. 


No. ATLIOS with stainless steel strap for pipe mounting. 
$1.75 list. 


we : ™ (2.4 Both feature the patented JFD strain-relief lips which prevent 
- . (Set contact washers from ripping the lead-in wires apart! 
K % \ 
\ A 
“a 


.all for one yy 


r VHF tubular 


- 


JFD MANUFACTURING COMPANY, INC 


World’s largest manufacturer of tv antennas and accessories; Brooklyn 4, New Yo 


Like a butte 
emerging fro 
cocoon, the J 
_JeETENNA is pr: 
cally ready for v 
when it emer 
from the carton! 
other fan con 
assembles so fa 
performs so w 
Available in sir 
two or four b: 
including mo¢ 
JET 660, JET 
JET 664. Write 
bulletin 165. 


JET 


JED MFG. CO., BROOKLYN 4, | 
World’s largest manufacturer of TV antennas and access 


my Radio 
and Fel 


REPAIR SECRET 7 


Tiny, yes... 
gedness, and stability! And they provide 
an extra margin of safety—being rated at 
70C rather than 40C. Completely sealed 
and insulated by molded plastic, they meet 
all JAN-R-11 requirements ... are avail- 
able in 14, 1, and 2-watt sizes in all RT MA 
values. 


but what dependability, rug- 


Because the resistance material in these 
units is solid-molded—not sprayed or painted on—continued use has 
practically no effect on the resistance. Often, the noise-level decreases 
with use... and they provide exceptionally long, trouble-free service. 
Rated at 2 watts, with a good safety factor. 


e 


\ BROWN DEVIL® AND DIVIDOHM® RESISTORS 


BROWN DEVIL fixed resistors and DIVIDOHM 
adjustable resistors are favorite vitreous- 
enameled units! DIVIDOHM resistors are avail- 
able in 10 to 200-watt sizes; BROWN DEVILS in 5, 
10, and 20-watt sizes. 


WRITE FOR 
STOCK 
CATALOG 


OHMITE MFG. CO. 
3634 W. Howard St. 
Skokie, Illinois 
(Suburb of Chicago) 
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Be kight with... 


OH MITE 


RHEOSTATS « RESISTORS * TAP SWITCHES 


| manager of Potter 


| Mont Laboratories, 


move ... PACIFIC MERCURY TELE\ 
SION MFG. CORP. of Van Nuys, Califc 
nia is constructing a new TV man 
facturing plant, the first Of ¢ 
company’s million-dollar building py 
gram. The new plant will provide | 
area of 122,000 square feet for exec 
tive offices, research, engineering a 
production departments, and televisj 
receiver assembly lines . . . ELECTR 
MEC LABORATORY has moved into! 
new plant at 21-09 43rd Avenue, Lo. 
Island City, N. Y. which provides oy 
150,000 square feet of floor space { 
manufacturing and engineering apr 
cations ...K-G ELECTRONIC Coj 
has moved its factory and offices tc 
new, modern building at 2738 N. Sh 
field Ave., Chicago. The compa 


/ makes a line of indoor television <¢ 


tennas. 
G. W. MOLER is the new general sa} 
& Brumfield | 
. Princeton, India»: 
He was _ forme 
manager of t 
firm’s sales office: 
Washington, D, C 

In his new cap: 
ity he will be : 
charge of all sa 
|programming, c¢ 
tomer relations, 
sales personnel training and super 
sion. 

Before joining the company he v 


| active in electronic engineering @ 
| sales in the Washington, D. C, é 
| Philadelphia areas, having held his 


ly responsible development enginei 
ing and planning positions in both gy 


| ernment and industry. 


* 
H. J. SCHULMAN of the Allen B. . 


Inc. has been 
pointed chairman of the RETMA Se} 


| ice Committee. 


He succeeds R. J. Yeranko of © 
Magnavox Co. as chairman of onei 
the association’s most active and p 
gressive groups. The Service Comm 
tee, through cooperation with Bet 
Business Bureaus, has done much] 
improve relations between televisi 
set owners and service technicians. § 

The new vice-chairman of the cc 
mittee is John F. Rider of John} 
Rider Publisher Inc., who succeeds! 
B. Ostman of Capehart-Farnswo? 
Corp. 

* bo * 
FLOYD A. TIMBERLAKE has been 
pointed broadcast field sales represe 
ative in RCA’s ¢ 
tral region Ww’ 


He served as té 
vision operatic 
supervisor of 

central division! 
| ABC in Chicago © 
fore joining Re 
He Be also served on the engineer’ 
staffs of several stations in and arov 
Chicago as well as chief engineer ' 
the city of Gary, Indiana, where he: 
Stalled the first FM system for 

(Continued on page 187) 


rela & TELEVISION 


tad 
See 
\o~trk 


1, Three Par-Metal relay racks and a custom turntable console contain the essential 
bonents for an audio transmission laboratory. Dual channels permit a study of 
ral and other stereophonic effects. Broadcast techniques permit choice of circuitry. 


ERE are literally hundreds of 
dio enthusiasts; experimenters, 
nd dyed-in-the-wool hi-fi listeners 
} have asked for specifications and 
gn data on various audio systems 
mded for experimental purposes 
for the study of audio in general. 
addition, personnel of distributors 
other firms engaged in selling 
equipment have asked for suit- 
systems which would lend them- 
es to the demonstration of the 
ous preamps, power amps, and 
ellaneous components used in hi- 
lity play back systems. 

ual channels and the extensive 
of jack panels provide complete 
lities for binaural and monaural 
rding, dubbing, and playback. 

1 our oWn case, a system was 
ded in our audio-transmission 
wratory (front cover) in order to 
e a flexible setup adapted to 
1erous requirements that would be 
iplete, versatile, and of such cir- 
ry as to be highly flexible for the 
rchange of components. 

1 addition to basic requirements 
a composite record-reproduce sys- 
, it was necessary that the circuits 
‘eadily accessible for every type of 
io measurement. Because floor 
se was limited, and due to the de- 
bility of having the equipment 
fable (in the sense that the com- 
ents could be moved en masse to a 
location), relay racks were used 
house the essential gear. 

Thile not intended, in its present 
n, for use in the broadcast or 
rding studio, it does, nevertheless, 
itself to easy modification for 
a purpose, Another almost daily 


fi 
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RECORDING 


SYSTEM 


By 
OLIVER READ* 


Part 1. Introduction to a composite record-reproduce system 


which uses high-quality, commercially-available components. 


use for the equipment would be the 
availability of various components 
which could be set up rapidly for pur- 
poses of comparison of performance 
and for a complete analysis of char- 
acteristics of the equipment. With the 
introduction of “Certified Record Re- 
vue” in this magazine we felt that a 
change of setup of components each 
month was certainly an intelligent 
approach to the playback of record- 
ings submitted for review. Accord- 
ingly, this equipment will be used on 
occasion for purposes of record and 
tape reviews. 


Requirements 


The interest in ‘“3rd-dimensional’ 
reproducing systems is fast reaching 
a peak. Our interest is mainly that 
of experimenting with various “ef- 
fects’ which may be obtained by using 


various tricks of the trade with 
binaural (and other multi-channel 
techniques) and with conventional 


monaural channels. For that reason 
the entire system, with the exception 
of the bridging bus, is set up in dupli- 
cate. The components in this system 
(Fig. 1) are representative of the 
many fine high-fidelity units now 
widely used, both in industry and by 
the audiophile. Obviously, it is not 
possible for an individual. to use all of 


* Editor and Assistant Publisher, RADIO & 
TELEVISION NEWS and RADIO-ELECTRONIC 
ENGINEERING. 


this equipment in any one system, 
our sole purpose being to utilize those 
units which were on hand at the time 
the system was constructed. In all 
cases, substitutions can be made, pro- 
viding the components possess simi- 
lar characteristics. Certain experi- 
ments dictated the use of four specific 
types of power amplifiers (Williamson, 
McIntosh, all-triode, and output-trans- 
formerless) for study. 


Description 


All of the various components are 


arranged so that the cabling of cir- 
cuits may be carried out following 
best engineering practice. Complete 
details on this wiring, 


relay controls, will be discussed later 
in this series of articles. The Par- 
Metal relay rack, shown on the right, 
includes the two vu meters—one con- 
nected to the bridging bus—the other 
to the power-level circuits; two 
AM-FM tuners—both having cathode- 
follower outputs; two preamp-equal- 
izers—both having similar character- 
istics and both containing complete 
facilities for equalizing various re- 
cording characteristics, as well as 
providing complete treble and bass 
control; three double jack panels— 
each comprising 24 jacks which are 
used in this system; a line amplifier 
for the feeding of the bridging bus; 
two power amplifiers—one of 20 watts 
—the other with a rated output of 50 
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cabling, and | 
jack circuitry, as well as the extensive 


€ 


watts: and three barrier terminal 
strips for the termination of all cir- 
cuits connected within rack #1. 

The center rack contains the “Net- 
work” tape recorder (monaural) and 
below that is mounted the binaural 
tape equipment. Directly below the 
binaural amplifier is a control panel 
(Fig. 4 left) comprising a series of 
toggle switches which are used in 
conjunction with a relay system that 
permits the setting up of various pre- 
amps, tuners, or power amplifiers in 
predetermined combinations and with 
a master control switch, so that the 
preset equipment is actuated by 
means of a master control switch. 
This technique permits a combination 
of equipment to be actuated as a 
group when required, without the 
necessity for turning on or off the 
individual units used in any imme- 
diate setup. Below the control panel 
are two more power amplifiers, (to 
be described later) which are used to 
drive the disc recording cutters and 
for monitoring purposes. The lower 
panel on this rack also contains three 
barrier-type terminal blocks and a 
rectifier-type supply furnishing 6 
volts d.c. to the relays and to the 
meter lamps. 

The remaining rack includes a timer 
clock which operates in conjunction 
with the master control switch so that 
off-the-air recording, for example, can 
be made at a preset time (handy 
v-hen no operator is available). The 
panel also includes an elapsed time 
meter which is a handy device for 
keeping a record of the total time the 
equipment is in use; and finally, a 
vibrating-reed frequency meter which 
is used in special applications in or- 


der to sync various portable recorders 
fed to the bridging bus when dub- 
bing. Below the meter panel is an 
intermodulation analyzer (a much- 
needed accessory for the serious audio 
experimenter) and below that a 5-inch 
oscilloscope for the observation of 
waveforms, etc., followed in order by 
an audio-frequency meter for checking 
unknown audio frequencies, a labora- 
tory-type audio oscillator, and a 
square-wave generator. 

It was found convenient to have 
various audio test gear available for 
use at all times and, by means of 
the patch cords, these are readily 
connected to various components at 
the jack panels. 


Recording Table Console 


The console seen at the right of 
Fig. 1 contains two identical pro- 
fessional disc recorders, both equipped 
with 500-ohm magnetic cutters. 

Details of the layout of the com- 
ponents mounted on the console are 
better shown in Fig. 3. The lever- 
type switch in the center panel is 
used to transfer the recording signal 
from one cutter to the other, and the 
toggle switch in the center fore- 
ground panel is the control switch for 
the FM oscillator used in conjunction 
with the Weathers system. Two 
high-quality, broadcast-type arms, 
used in conjunction with magnetic 
cartridges, are available for both 
standard and LP playback. The con- 
dition of a stylus is readily checked 
by means of the new Audak “Stylus- 
Disk.” Both of the magnetic car- 
tridges are of the turnover or rotating 
type, and both are equipped with 
diamond points. They are representa- 
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tive of the many fine playback e& 
ponents now available to the h 
enthusiast. 

The disc recorders are norme 
used with a feed screw giving a pi 
of 136 lines-per-inch. On occas; 
when dubbings are made from f; 
masters, a substitute feed screw 
made to increase the pitch to | 
lines. Both cutting styli are equip, 
with a heating coil fed from an 
oscillator to permit application of : 
professional “hot stylus’ technique 

The console proper (not shown 
the photo) provides ample storage 
16-inch transcriptions and for misc 
laneous items used with the syste 
Tapes are stored under more id 
temperature and humidity conditi 
in a storage container to be deserit 
later. The console was entirely ho 
built using %” plywood, and is j 
large enough to comfortably cra 
the two turntable chassis with 
separating strip 3” wide to allow 
the overhang of one of the cutt 
mechanisms, as shown. The height 
the console, if one cares to duplic 
this design, should be determined > 
cording to the height of the individu 
We have found a good rule of thu 
is that a comfortable height is ¢ 
where the top of the turnta 
coincides with the belt line of © 
operator. 

The speaker enclosure seen in F 
1 contains the Stephens 500-ohm vo 
coil speaker for direct coupling to © 
OTL amplifier. 


Maintenance 


One of the prime requisites in 
recording system, in fact in any qu 
ity-electronic equipment, is easy 


Fig. 2. Simplified diagram shows how the various equipment is “normalled” in the system. Patch cords and jacks permit extensive 
circuit changes to set up various combinations of components for disc or tape recording, playback, or for audio measuremenis. 
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CODE 


T-FM-AM TUNERS 

M— MICROPHONE (HI-Z) 

P —PHONO PICKUPS 

S — SPARES 
P-E — PREAMP—EQUALIZERS 
TAM— MONAURAL TAPE REC. 
TAB — BINAURAL TAPE REC. 
LA—LINE AMPLIFIER 
MG-— MASTER GAIN CONTROL 
MU-MULTIPLE JACKS 


BB 
! 


DE -DISC. DIA. EQUALIZER 
H-HYBRID_ COIL 
L - OUTPUT MATCHING TRANS. 
C-MAGNETIC CUTTERS (500N) 

TR- TERMINATING RES. 7411 

PA-—POWER AMP. 

BB - BRIDGING BUS 

OSC.— WEATHERS FM OSC. 

N-MATCHING NETWORK 


“TT bousce yacks NORMALLED 


16n 


KEY 
—> DIRECTION OF SIGNAL 


V—— SINGLE JACKS 
VT SINGLE JACKS NORMALLED 


t ; MULTIPLE JACKS 


lity to every component in the 
n. Not only is preventative 
enance required, especially with 
ty tape recorders, but very often 
facturers delight in _ placing 
-where they are almost impos- 
to reach. 
2 of the outstanding examples 
od engineering practice is found 
1e Concertone NWA-1 recorder 
ifier (Fig. 4 right). The entire 
, which mounts all of the con- 
and the vu meter, may be 
bed out as shown in Fig. 4, ex- 
g all tubes, and wiring to the 
ols on panel, and of equal 
rtance, completely exposing the 
2 or rear wiring to the several 
2ctors which feed the intercon- 
ng cables. This approach to lay- 
design is an engineer’s delight 
can, in times of emergency, save 
7 minutes in locating a bad tube 
ther component. By removing a 
| plate, all of the remaining 
yonents are likewise exposed, as 
‘be seen later in this series. 
ace does not permit a complete 
ysis of the diagram of Fig. 2 
h shows, in simplified form, the 
nsive use of jacks, most of which 
‘normalled” in all signal circuits. 
yreviously mentioned, this system 
ssigned both for binaural as well 
sonventional monaural recording 
playback. The adoption of 600 
Ss impedance for the bridging bus 


Fig. 3. Console contains two 6N disc recorders, Weathers, Pickering, and G-E repro- 
ducers, and a forty-power microscope for groove observation. Storage space for the 
transcriptions is provided within the console. Tapes have their own storage cabinet. 


is not new. It has been used in 
broadcast and the motion picture in- 
dustries for many years, and its ad- 
vantages are well known to the audio 
engineer. However, the novice usually 
is confused as to its proper use. It 
will be the purpose of this present 
series to explain step-by-step the cir- 
cuitry of all components used in the 
system. The information contained 
will provide several possible solutions 
to the problems involved in using 
Similar equipments faced by the 
audiophile. 

During construction of the system 
it became obvious that spare circuits 
should be provided in each of the three 
groups of signal circuits: low level, 
line level, and power level. In addi- 


tion, it is well to provide extra jacks 
in each group so that these will be 
available for future expansion of the 
system. 

Power amplifiers are generally 
equipped with a bottom plate which is 
removed and substituted for by a 
standard rack panel. 

If ventilation is required beneath 
the chassis, spacers should be used 
between the panel and the chassis to 
allow air to circulate properly. 

We will continue in the next issue 
with a complete technical analysis of 
the system, showing how the various 
components are properly matched to 
their respective equipment, and we 
will explain the use of the jack fields. 

(To be continued) 


Fig. 4. (Left) Concertone Network recorder may be remotely controlled if desired. This model can mount a total of five heads 
(monaural or multi-track) for stereophonic applications. Magnecorder equipment is a self-contained, two-channel binaural recorder 
and amplifier. The relay switch panel below contains the master switch and indicator lamps. (Right) Panel of the Concertone 
amplifier. The panel drops forward exposing components for rapid inspection. Operating switches interlock to prevent malfunction. 
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TAPE EDITOR'S 
NOTEBOOK 


By DONALD C. HOEFLER 


called an “ancient and honorable” 

profession, but despite its youth it 
is an art whose versatility is constant- 
ly marveled at by those it serves. And 
even we who have worked with and 
edited magnetic tape almost from its 
inception, now find ourselves some- 
times amazed at the new tricks we 
are still discovering in’ the use of this 
wonderful medium. 

In broadcasting the tape editor has 
relieved one of the greatest sources of 
ulcers in the business: fear of the 
clock. No longer does a producer have 
to suffer nervous prostration to insure 
that his program runs to exactly 
twenty-nine minutes, thirty seconds. 
Now he can rehearse and record the 
show to the approximate. time re- 
quired, and later polish it off in the 
editing room. By working with the 
editor in eliminating “fluffs’” and gen- 
erally tightening up production he can 
present a more polished performance 
than he could ever do under live con- 
ditions, and his program will end “on 
the nose.” 

The motion-picture soundfilm editor 
is, of course, the pioneer who has 
blazed the trail, and he has attained 
an important place in his industry. 
Two notable differences, however, ex- 
ist between him and the tape editor. 
The film man can see the modulation 
on the track and he can count sprock- 
et holes, and while these visual clues 
don’t make his job any bed of roses, 
they do offer an advantage over mag- 
netic recording, whose editcr must 
rely entirely upon his ear. But record- 
ing on tape and magnetic film is be- 
coming increasingly common in the 
movie industry (see ‘“Cinemagnetic 
Recording,” RADIO & TELEVISION NEws, 
August, 1952), and the motion-picture 
sound editor is now encountering 
many of the same problems which will 
be discussed in this series. 

The phonograph record industry has 
found in tape recording one of its 
greatest boons. Almost all original 
masters are now made on tape, which 
provides infinitely greater protection 
against deterioration than wax or lac- 
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Tecate editing cannot truthfully “be 


UAT 


Figquels 


The Soundcraft Hollywood splicer applies a trimmed patch over the splice. 


Part I. A new series covering professional tape techniques 


which can be used as is or adapted by the home recordist. 


quer. Without tape, the large-scale 
rehabilitation and reissue of priceless 
collectors’ items would have been im- 
possible. And the competent tape edi- 
tor has forestalled the retirement of 
more than one aging star by combin- 
ing on one tape, into one performance, 
the best parts of a number of “takes.” 

The most exciting future possibili- 
ties for this art lie in the field of 
video tape recording. The recording 
of motion pictures on tape is already 
a reality, and commercial use of the 
medium is anticipated for the. fairly 
near future. The man who edits this 
picture tape will be the one who has 
developed his audio techniques to a 
high degree of refinement. 

He will not be able to see the given 
frame at which he wishes to splice, as 
does the film editor. Instead, he will 
be looking at a cathode-ray monitor 
tube as he attempts to “spot” the 
exact place to cut, and what he will 
see will look just like a television 
picture which is out of synchroniza- 
tion. He will have to translate that 
jumble into an accurate splice be- 
tween scenes—at the precise spot in- 
dicated by the director. Similarly, 
many of the special optical effects 
which are now performed by the film 
editor and television technical direc- 
tor, such as dissolves, wipes, and 
superimpositions, will devolve upon 
the video tape editor. He is certain 


Fig. 2. Carson unit which facilitates the 
making of splices manually with a razor. 


to become an important contribut 
to this new art, and his rewards w 
not be slight. 

The most obvious form of ta 
editing consists simply of cutting a 
joining, at a given point, two separa 
sections of tape, in order to accompli 
a desired dramatic or musical effe 
The simplest tools employed for t 
job comprise two things: splicing ta 
and a razor blade or small scissors. 
this method the recording tape is ¢ 
at the two points which are to 
joined, the severed ends are butted ‘ 
gether, and the splicing tape is press 
over the joint and trimmed to the wid 
of the magnetic tape. A piece of c 
rugated cardboard provides a han 
cutting board for this operation, a 
it may readily be replaced when it 
cut beyond further usefulness. ; 

It is absolutely essential, howev 
that the tape used for splicing be o 
especially manufactured for this pl 
pose. Any substitute will inevitak 
have an adhesive which runs out fr¢ 
under the edges of the patch, a 
which will cause adjacent layers 
recording tape to stick together. Th 
in turn, causes “skips” and “wow 
with consequent damage to the 
corded material. 

A refinement of this basic mae 
is desirable, since with only two har 
it becomes awkward and tedious, es] 
cially when making a large numl 
of splices. The splicer shown in F 
2 provides additional “hands” wh 
hold the tape firmly. during the ci 
ting, patching, and trimming ope: 
tions. This unit has the additio: 
advantages that it is simple, CO 
pact, and inexpensive, and may eas 
be mounted permanently on the n 
chine which is used for editing. b 

A further improvement in 
type splicers is illustrated in F 
In addition to the holding» fe. 
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Fig. 3. A recorded tape, prepared by Minnesota Mining & Manufacturing Company, 
showing the points of greatest magnetization. A complex voice pattern was first re- 
corded and then the pattern “brought out” with iron particles so photo could be made. 


Ss unit also has a built-in cutting 
1 and a splicing tape dispenser, to- 
cher with a trimmer which cuts the 
icing tape slightly narrower than 
» recording tape. Due to the pre- 
ion machining involved in its manu- 
ture, this splicer is fairly expen- 
e and somewhat fragile, but for 
y job which requires many accurate 
ices, a unit such as this is well 
rth the investment. 

n entirely different principle in 
icing is employed by the unit shown 
Fig. 3. This one also performs the 
lding and cutting functions, but it 
2s not apply a patch over the severed 
ds. Instead it relies upon a rather 
=cise combination of heat and pres- 
re to cause the plastic base of the 
de to melt slightly and fuse to- 
ther. Since the heat cycle is some- 
ing under five seconds, splicing with 
is equipment can be performed at 
ist as fast as with the best patch- 
oe splicers. Of course a number of 
ecision components go into the 
anufacture of this unit and it is, con- 
quently, rather expensive. But it is 
Pirpassed for making a number of 
»sely-spaced splices which with the 
teh type would cause “flutter,” and 
is excellent for joining old pieces 
tape (which of course must be all 
the same manufacture and type) 
to one continuous patch-free length, 
ady for recording and almost as 
od as new. 

hatever the splicing method em- 
pyed, however, a very important 
ecaution to observe is that the cut- 
ig tool be completely demagnetized. 
it is not, it will certainly induce 
ise onto the tape at the cut and 


3. 6. Out-of-phase splice showing “skip.” 


SPLICE 


(A) MAGNETIC 


(B) GRAPHICAL 
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may thus ruin a valuable recording 
Commercial demagnetizers made for 
use on whole rolls of tape may be em- 
ployed for this purpose, and another 
unit recently introduced for demag- 
netizing playback heads may be used 
as well. Since the operation is rather 
tricky, a few test splices should be 
made on waste tape before it is as- 
sumed that the tool is free from resid- 
ual magnetism. 

A question of considerable impor- 
tance in splicing is the matter of how 
the tape is to be cut. The diagonal 
splice is almost universally used by 
editors today, and its proponents make 
numerous and exaggerated claims for 
its advantages. It is unquestionably 
true that the diagonal splice has con- 
siderably more strength than the 
square splice cut directly across the 
tape, but it is not true that the diago- 
nal cut will invariably be undetected 
by the ear. 

In order to aid our understanding 
of the effect on a recording of each 
kind of splice we might for a moment 
consider the parallel in motion pic- 
tures, where the diagonal splice. was 
standard practice for many years but 
has now been discarded in favor of 
the square splice. The reason is that 
When the diagonal splice passed 
through the projector, it caused, for 
an instant, a picture to be flashed on 
the screen which was split from cor- 
ner to corner. Though the wink of 
an eyelid might permit this broken 
picture to pass unnoticed, the square 
splice did even better by allowing the 
splice to be made between frames, 


where it would never be noticed. 


(Continued on page 164) 
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Fig. 4. Prestoseal tape splicer which uses 
heat and pressure instead of an adhesive. 


(A) MAGNETIC 


(B) GRAPHICAL 


Fig. 5. (A) A diagonal splice which is 
out-of-phase as shown by the graph of (B). 


Fig. 7. (A) Magnetic pattern of recorded tape. (B) Graph of sound recorded on tape (A). 


Fig. 1. Period “breakfront 
adapied to serve as a cab- 
inet for a custom installation. 


Se ae 2.  Under-the-window 
arrangement of the cabinets. 


ue 
Ml nl 


Fig. 3. Another pos- 
sible arrangement. 
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alli Fig. 4. Slacking t 
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TV set up to 
eye level. 


Fig. 6. Symmetri- 
cal arrangement 
for large rooms. 
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INCREASED PROFIT 


ing has not achieved the popularity it deserves. This 

largely due to (1) the public’s unfamiliarity with 
tom-building and how it can be made to beautify t 
home, and (2) the popular misconception that any custo 
built item is an expensive luxury. Both these drawbac 
to progress can be overcome by acquainting your prosp, 
tive customers with the many advantages of a custo 
built installation. Back up your statements with illust 
tions and photos of outstanding installations. Use yc 
imagination to create new ideas and arrangements whi 
will bring out the most in your prospective Client’s o 
home. And, where your client’s finances are limited, 1 
your ingenuity to reduce the cost and standards of 1 
installation to meet his budget. 

Since the cost or purchase price is one of the first a 
most important considerations, let’s start with this ite 
To most people, the words “custom-built” suggest 
object of great expense. Therefore, a “custom-built” ra 
or music system would bring to mind a high-quality s 
tem, complete with FM-AM-phono (and possibly te 
vision) and housed in luxurious period-style or mods 
cabinetry such as the breakfront and bookcase instal 
tions in Figs. 1 and 7. While such installations are exp: 
sive in their deluxe versions, there is no reason why th 
style or general appearance cannot be reproduced on 
plane more suitable to the budget of the average custom 

There is very good business sense involved in fitting ° 
installation to the average customer’s budget. First, 5 
stand a much better chance of building up a volume bt 
ness by catering to the average-income group. These : 
the same people who comprise from 70 to 80 per-cent 
your present clientele. They are the same group W 
since the end of World War II, have kept the real est: 
business at a peak level. 

The bulk of private-home construction during the p 
five years has been in the $10,000 to $15,000, or avera 
income, bracket. Moreover, new-home construction | 
been paced by home modernization and beautificat 
projects. While these projects include the low and high 
income groups, the majority again are those in the ay 
age-income group. The importance of these facts sho 
give an idea of the tremendous potentialities which aw 
custom-building if it is properly “custom-built” for clie 
within this group. 

The total cost of a custom-built installation depends 
three factors: cabinetry, circuitry, and the time and r 
terial required for completion of the project. Suppose 
take each factor separately and see how it could 
adapted to the needs of our average-income group. 


Cabinetry 


Costwise, we might say that circuitry, or the combi 
tion of radio, phonograph, and speaker, is the great 
factor and should therefore be considered first. It is m 
important, however, to first determine what type of ho 
ing or cabinet is to be used. Once this has been decic 
the adapting to the circuitry of the housing (and to 
customer’s budget) becomes a matter of course. —_ 

Suppose, for a moment, we analyze the four basic ¢ 
inet arrangements shown in Figs. 1, 7, 8, and 9. Th 
will suggest various combinations or modifications wi 
will work successfully in a wide variety of cases. ay 

The deluxe,- high-fidelity “breakfront” installation 
Fig. 1 is more suitable for large homes. We can, howe’ 
pick up several pointers which could be used in less | 
tentious installations or in smaller homes. For instal 
the tuner chassis is installed in the left-hand drawer, ' 
regular drawer has been removed and the drawer fi 
made into a drop cover which slides under the tuner ° 
in operation and when closed is identical in appeara 
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By JOHN B. LEDBETTER 


| other two drawers. The center drawer has been ar- 
ged to slide forward. The record changer is in this 
jpartment. The ‘“breakfront” installation allows an 
Jmum speaker height of 5 feet, and permits the rear 
of the cone to radiate into a large (14-foot) cavity. 
pieces of furniture as bureaus, secretaries, antique 
iting desks, etc. can be adapted very easily to this type 
mstallation. If the client does not have an adaptable 
ee of furniture in the room, one can often be found at 
/ auction center, used-furniture store, or through the 
at-ad sections of your local paper. Much of this type of 
iture can be purchased rather cheaply, and when re- 
hed makes a beautiful cabinet for the system. 

fany customers will prefer a bookcase installation such 
he one in Fig. 7. At first glance this, too, appears to 
extremely expensive. The shelves, however, can be 
de of soft pine 1” x12” boards, backed if desired by 
sonite or beaverboard, or left bare. The cabinet itself : 

, : : z ern manner. Record 
be almost anything, either a modified cabinet base, storage space, book 
eau, etc., or it can be built in the shop. Doors can be and knickknack 
Dlywood or soft pine, outfitted or painted to match the shelves included. 
if of the room. 

simple, inexpensive adaptation of the bookcase motif 

hown in Fig. 2. This arrangement originally was de- 

ed for the solarium or front rcom of a medium-cost 

e. The top and length of the bookcase were made to 

cide with the bottom and width, respectively, of the Fig. 8. In any home. 
r front windows of the room. The shelves in this ar- ie es, pee! ey 
gement are 1” x12” boards, and the cabinet doors are at me Seyerkons 
plywood. The runners are 2” x 4” boards, set back to plifier, and speaker. 
e a modern appearance. The radio and speaker are in- 

lled in the right-hand cabinet, with the record-changer 

talled in the left. 

here is no limit to the various combinations cmntel can 

worked out with this arrangement. If desired, the 

ire bookcase can be constructed as a single unit. Or, Fig. 9. A neat table 
an be first constructed, then sawed into three sections of armchair height 
, (B), and (C). This permits the unit to be moved Cer poves = perors 
ily and provides a greater latitude in rearranging the peipbae eee Nat 
miture. The basic structure in Fig. 2 can be changed to leisurely listening. 
se shown in Figs. 3 through 6, or modified to any num- 

of similar arrangements. In the dual-cabinet set-ups 
gs. 3 through 6), one of the cabinets can house the 
vision set. This would be more practical, of course, if 
- television unit were placed at or near eye-level (top 
inet in Fig. 5). 

n its simplest form, the bookcase arrangement can be 
nished or painted. For modern arrangements, the cab- 
t doors and large knobs can be covered with leather- 
le (relatively inexpensive) and the door centers made of 
ted plywood. To match antique furniture, the round 
bbs can be replaced with wrought iron or bronze handles 
5 | hinges. 

Small tables, writing desks, etc. can be adapted as 
bwn in Fig. 9. If the object is too small to house the 
paker, this item can be mounted behind a door, false 
re, in a corner, etc. 

he door-type mounting (Fig. 8) is the ideal or “stand- 
” for rented apartments or for clients who do not wish 
modify their wall structures or furniture. This arrange- 
mt allows the optimum speaker height (5 feet from 
and makes use of the clothing stored in the closet as 
(Continued on page 142) oe 


Fig. 7. Radio-phono 
insta!lation in mod- 


PICKUP ARMS 


By 
MORRIS SCOTT DOLLEN 


es 


The assembled unit ready for installation on the turntable. 


Mechanical details for constructing the turntable arms described in this article. 


TOP VIEW 


SIDE VIEW 


“ DIAGRAM OF DUAL- 
END VIEW : \, TURNTABLE WIRING 


VOLUME CONTROLS 
AND ISOLATING 
RESISTORS-1/2 MEG. EACH 


SHOWING MOUNTING 
FOR NEWER CARTRIDGE 


Component parts required for construction of the pickup arm. 


Over-all view of dual turntable with pickup arms. Only a mode 
mechanical ability and an even more modest purse is require 


Re-record discs, provide musical backgrou 
for films, or play symphonic music with 


interruption with these phono pickup arr 


simple mechanical work and an even more mo 

pocketbook, the building of these phonograph pic 
arms offers good equipment at small expense. Tw 
them have been used on a dual turntable cabinet ov 
period of three years for re-recording discs to tape, f 
ing musical backgrounds for. film showings, and cont 
ous playing of symphonic music. The equipment sh 
is used only for 78 rpm discs up to 12”, but coulc 
adapted to all speeds with a different choice of me 
and turntables or interchangeable cartridges. Cour 
balancing weights on the rear of each arm allow the 
lection of any reasonable needle pressure. 

The pickup arm is made from thin-wall aluminum 
ing with an outside diameter of 5”, although this c 
be changed to a smaller size if it is available. For 
size arm tubing the swiveling support and yoke shoul 
made from about %” tubing. The swivel mounting { 
was made from 46” aluminum plate, turned on a lé 
four screw holes drilled, and a 4” hole in the center. 
could be square if a lathe is not available, with slig 
bevelled edges. The lateral movement of the arm is 
complished by means of two sul 
ball bearings (%4” hole with %” 
bolted to this plate, with the j 
tube pressed on to the bearings | 
above, a thin shim of -brass or 
wrapped around the bearings ma 
a tight fit. A set screw in the al 
num tube may help. Be sure to ii 
a washer under the bottom bearit 
the revolving edge clears the base. 
this purpose, file a 4” hole in a 
6 or 8 brass washer. If a %4" he 
drilled down the length of the m« 
ing bolt first, a thin shielded wire 
go through, otherwise the wire 
have to go outside the yoke tube. 

The simplest and most satisfa 
bearings to hold the arm in the 
are pointed set screws working 
small holes in the arm, lockin 
in place with nuts. In the ©: 
models, special screws were 

(Continued on page 
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The Milwaukee Road’s “Air Line” classification yard » 
in Milwaukee uses loudspeakers installed on perma- 
nent pedestals to provide wide-angle coverage of the 
yard. Inset (right) shows close-up of a_ pedestal, 


CAUSE radio did not meet all railroad-yard com- 
munication requirements, many railroads have _ in- 
stalled extensive paging and talkback loudspeaker 
ems in lieu of or to supplement. the two-way radio 
munication systems. 
n classification yards, crews on board radio-equipped 
motives may be contacted by the yardmaster or other 
ervisor. In many operations such as in “humping,” 
is a marvelous facility. One of the first permanent 
road-radio systems was installed at the New Castle, 
nsylvania yards of the Baltimore & Ohio railroad to 
litate humping of cars when weather conditions made 
practical to rely on the color light signals originally 
d for signaling to the engineman. Today, many-hump 
rations are directed by radio. 
owever, in other yard operations, radio provided com- 
nication facilities but between the wrong people. The 
dmaster could talk to the engineman, but the engine- 
n was not the one he wanted to contact. Instead, the 
dmaster is normally required to issue instructions to a 
ervisor who might be on the desired locomotive or on 
t somewhere in the yard. 
‘0 make it easier to reach the right man, radio manu- 
turers designed remote control units which could be 
alled outside of the locomotive at the front or rear 
which would permit the supervisor to operate the 
motive radio without getting inside the engine cab. 
engineman could also use his radio as a mobile paging 
tem to call the supervisor to his locomotive. 
n some yards, radio with footboard remote controls 
vided the desired facility. In other yards, more was 
be desired. The solution lay in the application of 
g-size talkback loudspeaking intercommunication sys- 
as which operate in much the same manner as office 
ercom systems. 
udspeakers mounted on pedestals or close to the 
und were installed at strategic points such as near 
itches, along ladder tracks, etc. These loudspeakers 
ve both as loudspeaker and microphone and are fed 
individual lines from the yardmaster’s office. Usually, 
o loudspeakers facing in opposite directions are mounted 
p a pedestal consisting of a piece of heavy pipe held 
st by a concrete base. 


ember, 1953 


The specialized problem of covering huge 
areas with high ambient noise levels is 


solved by using special sound systems. 


The amplifiers and a control console are installed in 
the yardmaster’s office. Many railroads have built ultra- 
modern tower offices for their yardmasters which resem- 
ble airport control towers. From high above the maze of 
tracks, the yardmaster can see the entire yard and 
through his loudspeaker system: can converse with any of 
the employees in the yard. 

By flipping a switch on his control console, the yard- 
master connects his amplifiers to the loudspeaker near- 
est the person he wants to contact. Stepping on a foot 
switch, he calls his man who can reply by merely talking 
back at the loudspeaker even if he is as far as 50 feet 
away from it. Calls may be orginated in the yard to the 
yardmaster by walking up to the nearest loudspeaker 
pedestal, pressing a button, and speaking. The act of 
pressing a button at the remote loudspeaker station may 
also cause a signal light to operate at the control console 
to indicate to the yardmaster where the call is originating. 

In addition, paging facilities are often provided to per- 
mit making announcements or for locating personnel at 
unknown locations. At least two radio manufacturers are 
offering portable radio transmitters which permit yard 
personnel to reply to loudspeaker calls by radio when 
these portable transmitters are used. 

For complete communication facilities, radio is used 
for communication from yard office to locomotives, pag- 
ing and talkback loudspeakers are used for contact be-. 
tween yard Office and personnel on foot, and portable 
transmitter-receiver units, like the “walkie-talkie,” or 
portable transmitters are employed for contact between 
radio-equipped engines or yard office and the man on foot. 

Yard loudspeaker systems are a specialized art. The 
equipment is generally used around the clock, year in and 
year out. Therefore, it must perform continuously with a 
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YARD LOUDSPEAKER SYSTEMS INSTALLED IN 1952 


Railroad and Location 
AT&SF 
Corwith, Ill 
B&O 
Pittsburgh, Pa 
B&LE 
Conneaut, Ohio 
Albion, Pa 
C of NJ 
Allentown, Pa 
Elizabethport, N.J..........+.-5 
C&O 
PM District 
Grand Rapids, Mich 
Midland, Michicec. cscs +e 
C&NW 
Proviso, Ill 
CB&Q 
Chicago, I} 
CMStP&P 
Milwaukee, Vis 
ADErO CCN; Sel ns sieicsisiele «cris tie 
Clinchfield 
Dante, Va 
Erwinp lienites st sleisisielelelele)slolelsrs 6 
D&RGW 
Ogden, Utcn 
DSS&A 
Marquette, Mich 
J&E 


Daytona. Beach, Fla 

Buena Vista, Fla 
GN 

Great Falls, Mont 

Kelly Lake, Minn 
GM&O 

Bloomington, I!' 


Chicago, Ill 
Vv 


Jersey. Citys aN Ji. sistecsiis)o.rs 2 sus 
&N - 


Bowling Green, Ky 
NC&StL 

Atlanta, Ga 

Cc 


NYNH&H 

E. Bridgeport, Conn 

Providence Rilvactsrerie crctecsratsarece 
N&W 

Norfolk, Va 
NP 


Livingston, Mont 
Glendive, Mont 
PRR 
SOAUSUROINE IN Visele cf cyeaoni cloth erst 
Philadelphia, Pa 
Reading 
Rutherford, Pa 
St. Clair Scale, Pa 
~StL-SF 
DEALOUISHMOssicitle is sissstesete crete Bx 
Kansas City, Mo 
Amory, Miss 
Soo Line 
North Fond du Lac, Wis......... 
SOU 
Graenvilles:S; Gos cite cele-crseletee 
Spartanburg) 9: Crefecs cers cic e010 aie 
Pomona, N.C... 
Sheffield, Ala.. 
AGS 
Birmingham, Ala 
CNO&TP 
CincinnatisOhiowatersisicissiscieies/ ee 
T 


Meridian, Miss 
NO&NE 
New Orleans, La....... 
sP 
peeve: ee bad mone she tathe 


Watsonville Jct., ale 
SP&S 
Portland, Ore. 
Vancouver, Wash..: 
Wishram, Wash.. 
UP 
Council Bluffs, la........ 
Denver, Colo 
Los Angeles, Cal 
Green River, Wyo 
Virginian 
Sewalls Point, Vc.... 
Wabash 
MBE COP ANI La etaracla a\scoveicreroa ice 


BOG saute aierecelexcioh aol. 
*Additions to present systems. 


No. of No. of No. of 

Control Two-Way Paging 

Points Speakers Speakers 
10 


23 


wo 
"Ann &® FUoO WwW 
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minimum of failures. Much greater power is requi 
than in office-type intercom installations. As many a 
hundred or more remote stations must be individua 
selectable at the control console. 

A typical remote station consists of two weatherpr 
horn-type loudspeakers mounted back-to-back, a ] 
matching transformer in a weatherproof enclosure, 4 
a truly rugged call-button or spring return switch. 7 
loudspeakers are usually mounted atop an eight-fi 
length of 2% inch or 3 inch pipe mounted vertically ir 
cast concrete base. The entire assembly must be rugg 
(The term “rugged” is an understatement.) 

Miles and miles of underground or overhead cable ¢ 
nect the remote stations to the yard office. Often the e 
of the wire and its installation far exceeds the cost of { 
amplifiers and control console! 

Paging horns are usually mounted high on floodlis 
towers or other tall structures to gain extended covera 
The horns are of the trumpet type utilizing diaphrag 
type driver units. Sometimes these horns are moun 
in clusters to provide wide-angle coverage. 

Railroads have often received complaints from re 
dents near loudspeaker-equipped yards about the hi 
volume level of their paging systems. In the dayti 
when ambient noise is high the loudspeaker system is 1 
heard far beyond yard limits but in the still of the nig 
the yardmaster’s voice crackles for long distances. 
yardmaster normally speaks right into the mike wth 
calling. Unless he resets his volume level, the sou 
emitted from the loudspeakers may vary greatly 
amplitude. 

To overcome this problem, some railroad-yard lo 
speaker systems employ volume-limiter amplifiers — 
tween the microphone and the power amplifiers. One 
the popular amplifiers for this purpose is the Ben 
“Expressor” amplifier which provides both volume | 
pansion and compression, automatically maintaining ¢ 
stant audio output level. 

For talkback purposes, a ten-watt amplifier usua 
suffices because it is seldom used for operating more th 
a single remote station at any one time. The same a 
plifier may be used in reverse to communicate wit® \ 
control point from the remote station. 

In paging, considerably greater power is required. So 
systems employ booster amplifiers to deliver several hi 
dred watts of audio to a paging speaker cluster. In so 
cases all paging speakers are operated together and 
others they may be selected individually or in groups. 

The control console is an impressive appearing inst 
ment generally built around a steel executive-type dé 
not unlike a theater pipe organ console. Panels of ta 
back and paging station selector keys are mounted 
front of the operator’s position. In the center are usué 
located a loudspeaker and volume controls. Facilities | 
provided for switching over to a standby set of ann 
when necessary. 

The amplifiers are often located in another room, u 
ally on the floor below. With two sets of amplifiers it 
possible to service one set while the others are in use. 

The railroad-yard loudspeaker system has proved 
value in service. The proof is the long list of instal 
tions. Similar loudspeaker systems are being instal 
in railroad warehouses and shops. In fact the enthusia 
is so great that at least one of the major railroads f 
tures its loudspeaker system in its national adverti 
ments. # 

The combination of two-way radio and wired lo 
speaker systems in railroad yards may someday be ) 
plemented by facsimile to replace pneumatic tubes n 
used for conveying written data and not too far in 
future by television. The B. & O. and RCA recen 
staged a demonstration of wired television in railroad | 
operations which may eventually lead the way to ado 
of industrial television by the railroads. 

Since the B ¢€ O television demonstration took 1 
many other railroads have expressed interest in 
roan 
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only excuse for high fidelity is 
If all the test equip- 
Hent in the world says it’s ultra- 
gr-high fidelity and the thing 
m’t sound right (and, these days, 
4) right!) then it just isn’t fidelity, 
ia-high or otherwise. 
‘delity means faithful. Live with 
§ Fletcher-Munson curves, then; 
let the ears—and eyes—be your 
rion, not a piece of graph paper! 
you’ve got a house, or at least 
} walls, you can find a place to put 
components which comprise a 
fidelity system and without tak- 
ya second mortgage. Build your 
? Maybe. We did that for fif- 
years and there was always some 
bug that never really got ironed 
At least in the tuners! So when 
Compleat Fidelity” idea came 
ig we decided to buy the tuner and 
TV chassis—and maybe build the 
lifier. 
e decided what we wanted and 
h rebuilt the house! This is indeed 
drastic approach to high fidelity, 
you can see from the photograph 
installing the stuff in the wall 
require some modifications. You 
cut a hole and stick it in, or build 
»w wall. If you’ve got an ancient 
case handy, that might solve the 
blem. 
fore you cut that hole, decide 
t you want. In our case, the fol- 
g: Tuner; Craftsmen RC-10. TV 
ssis; Craftsmen TV-200. Amplifier; 
‘built our own, but almost any 
e of RADIO & TELEVISION NEws will 
ain plans covering a wide choice 
igh-quality units. Speaker; West- 
Electric 728-B, mounted in our 
baffie-box, in the wall! Record 
yer; Webster-Chicago 127-270, with 
RPX-050 head and diamond stylus. 
r tape machine is a modified Ger- 
| Magnetophon R-23—but there are 
ty of domestic units available.) 
owl have your own ideas about 
se, of course; but this choice repre- 
S our best buys. To be honest, 
‘e already modified the commer- 
units. These modifications and 
ils of the speaker housing will all 
vered. Information on a cascode 
er to improve even the TV-200 
vertical retrace blanking will be 
°n next month while a_ variable 
izer for the RC-10 will be cov- 
J the following month. 
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Over-all view of “The Compleat Fidelity.” The cabinet measures 58%4” long, @ 
41%” high, with the panels on either side of the television set 19” wide. The 
Sections housing the RC-10 and its vent and the record player and its vent are 
19%” high. Locations of other units in the system are clearly indicated. ® 
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Part 1. One man’s ideas on what constitutes an ideal home 


sound system. Details on various parts of the installation 


are provided in this and subsequent issues of the magazine. 


Now, you can cut that hole. A cer- 
tain amount of ingenuity, and per- 
sonal taste, will dictate not only the 
arrangement but the decorative effect. 
We housed the units on shelves of as- 
besto-cement board supported by 1x 4 
inch white pine; and the entire “hole” 
is lined with this same Cemesto 
board. This is a must if you have, or 
want to have, fire insurance. Many 
cities have specific ordinances regard- 
ing electronic gear installed in wall 
cavities, so better check this first. 

The front panels of our installation 
are 1% inch Masonite, over which is 
glued ordinary burlap, or “gunny 
sack,” and then painted. We used a 
light grey on the burlap and accented 


Fig. 1. Details for building and mounting 
the wall baffle to house W-E 728-B speaker. 
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the supporting 1x4 inch wood strips 
in Iris Green. The book cases which 
run each side of the installation were 
also painted Iris Green, and a final 
touch was gold knobs on the doors 
and record player compartment to 
harmonize with those of the tuner 
and TV. 

The end of any high fidelity system 
is the speaker and its enclosure. “The - 
Compleat Fidelity” went a little afield 
and we hacked a few studs out of the 
living room wall and mounted the 
whole thing up and out of the way. 

The Western Electric 728-B is a 12- 
inch direct radiation, shallow cone, 
permanent magnet speaker. Before 
you condemn the single speaker in 
these days of multiple cones, tweeter, 
woofers, and eccentric “waffle-boffles,” 
consider that this 12-inch job will han- 
dle 30 watts continuously, 
weight (almost all magnet) of 17 
pounds, and a lot of other un-typ- 
ical specifications. Mounted in a total- 
ly-enclosed box of at least 3 cubic 
feet it will reproduce anything you 
can hear and shake the walls of your 
neighbor’s house! 

We did a little advance experiment- 
ing with some other 12- and 15-inch 
speakers to arrive at the optimum 


(Continued on page 148) 
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School came to have a radio stu- 

dio facility is a long and perhaps 
even intriguing story, told elsewhere,! 
of a succession of studios built at a 
series of bases and posts. The pres- 
ent article is the story of the current 
end-product of this saga. AFIS is one 
of five joint schools operated directly 
under the Department of Defense, and 
its top command is rotated among the 
military services. The present com- 
mandant is Rear Admiral Thomas H. 
Binford. The school is located at Fort 
Slocum, an island off the shores of 
New Rochelle in famed Westchester 
County, New York. The students, like 
the staff and faculty, are officers and 
enlisted personnel of the Army, Navy, 
Air Force, and Marine Corps. Instruc- 
tion is given in two main fields: (1) 


Hs the Armed Forces Information 


sete 


Fig. 1. AFIS control room “A”. Rack 1 next to cutting lathes contains limiter and 
disc recording facilities. Rack 2 includes most of the rack-mounted elements com- 
mon to both disc and tape channels. Rack 3 carries the tape recorder and also the 
reverberation generator and the sound-effects filter. These last two items are so 
located in order to make their panel controls easily accessible to the operator at 
adjacent console. Staff Sgt. Joseph A. Keddie, chief technician, adjusts levels. 


Armed Forces Information School's audio-video installation 
at Fort Slocum provides studio facilities for trainees 


Conveying information about the serv- 
ices to the public, and (2) Interpreting 
the military to its own personnel. Al- 
lied with this latter mission is the 
teaching of the administration of mili- 
tary education programs. Among other 
subjects, the instruction covers the 
use of the various information media 
—press, radio and television, photog- 


Fig. 2. Portion of studio grounding diagram. All amplifier chassis are grounded to 
their racks. In general, shields of cable pairs inside the racks are soldered to their 
jack frames which are bonded to the rack. External or cross-connecting pair shields 
are grounded at one end only. The microphone circuit shown illustrates these 
principles, the mike case not being considered a ground. Grounds are removable. 
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raphy, public speaking, conference a 
panel techniques, and special ever 
These two curricula are known 
spectively as Public Information (1 
and Information and Education (1&! 

Radio is taught by lectures, dem 
strations, practice in program writi 
and actual production. Students 
ceive no electronic or technical 
struction except as regards operat 
of small portable tape recorders. 
provide necessary laboratory facilit 
for student shows, there is a compl 
studio plant modeled after comm 
cial facilities and operated and ma 
tained by enlisted staff technicia 
The floor plan is shown in Fig. 
There are two main studios 25 by 
feet, each with its own control ro 
and announce booth; a small practi 
and audition studio, an office, an 
maintenance shop. There is no tra 
mitter, all student shows being 
corded on tape or disc. © 

The studio plant was laid out |] 
marily for broadcasting and recordi 
but with an eye toward television. 
a result, space allocation and conc 
systems will permit possible fut 
installation of basic video gear WV 
minimum rearrangement of the ins 
lation. However, since the cost of 
camera chains is prohibitive, tel 
sion is taught at present by lectu 
training films, and field trips to n¢ 
by TV studios. Meanwhile, we 
working with a_ standard Aur 
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| 
: m sound motion picture camera 
{| a Maurer film recorder in prep- 
ion for teaching television studio 
*) newsreel production by student 
jiticipation, analogous to our pres- 
= method of teaching radio. Both 
| camera and the film recorder can 
ifed directly from their own micro- 
mes out on location, or from the 
aio console in the studio through a 
” and associated matching trans- 
mer. 
the over-all plant was designed to 
mdard broadcast _ specifications. 
lls between studios and control 
s and between the two back-to- 
mk control rooms are of double cin- 
block construction enclosing an air 
e. This is one of the types of 
scontinuous structure” prescribed 
Hacoustic literature? for sound- 
lated walls. Windows are double- 
ed and mounted in double sound- 
ated frames. Access to studios and 
trol rooms is given by sound-insu- 
sd doors opening from a sound 
. Since the studios were designed 
arily for speech, the reverbera- 
time-vs-frequency characteristic 
Ss chosen to provide somewhat less 
@ness than the classical Morris- 
con curves * would indicate for a 
dio of 8000 cubic foot volume. The 
figned reverberation time—the time 
uired for sound to decay 60 db— 
*raged over the frequency range of 
) to 5000 cycles is approximately .64 
ond. This provides considerably 
‘re liveness than many speech stu- 
Ws, with consequent improvement in 
naturalness of voice reproduction. 
Je ambient or no-program noise level 
microphone height ranges from 30 
935 db. Less than 3 db of this total 
§contributed by the hiss from the 
-conditioning duct system which 
bodies the usual sound-isolation 
asures such as duct linings, limited 


; 


air velocities, canvas duct couplings, 
etc.4 


General Audio Layout 


Except for the turntable inputs and 
monitor speaker outputs of the con- 
soles, all wiring throughout the plant 
is balanced to ground. In the case of 
amplifiers and other components con- 
structed unbalanced as a manufactur- 
ing convenience, balancing was simply 
a matter of lifting an input or output 
connection from the chassis. However, 
some amplifiers with unbalanced out- 
puts are designed with the output 
transformer secondary as part of a 
feedback loop. In such cases, the 
choice is either to add an isolation 
transformer or to run unbalanced. We 
chose the latter with the console 
monitor amplifier output since it was 
immaterial whether the monitor speak- 
ers were balanced or not. A balanced 
installation is certainly more expen- 
Sive from a first-cost viewpoint; how- 
ever, we feel this is more than com- 
pensated for by the greater freedom 
from crosstalk, r.f. interference, noise, 
and amplifier instability. The ground- 
ing system shown in the diagram, Fig. 
2, was laid out with considerable care 
particularly to preserve these advan- 
tages. 

Circuit wiring throughout the plant 
is divided into three level groups, to 
avoid crosstalk. The low-level group 
carries circuits ranging from minus 
60 to minus 30 dbm, which includes 
microphones, turntable pickups, turn- 
table preamplifier inputs, ete. The 
zero-level group, from zero to plus 
30 dbm, covers remote lines, cue feeds, 
and console and tape recorder line 
outputs. The high-level classification 
includes all circuits above plus 30 
dbm, such as monitor speakers and 
disc recorder cutting heads. While 
this leaves an obvious hole in the 


STUDIO "B" 
ANNOUNCE BOOTH 
@ AUDITION ROOM 


Fig. 3. Floor plan of AFIS radio studio 
installation. Each studio is 25’ x 35’. The 
announce booth for studio ‘’B” doubles 
as an audition studio and contains a 
scaled-down version of the main control 
room equipment. Trunk lines of all three 
circuit-level groups tie all rooms, in- 
cluding office and shop, to both control 
rooms for maximum operational flexibility. 


Fig. 4. “Normal-through” jack connection 
often used in b.c. operations. No patch- 
cords are needed for ordinary operation 
as components are connected together 
through auxiliary or “normal” contacts on 
jacks. Inserting a cord in either jack re- 
moves the associated component from cir- 
cuit and makes it available on cord for 
testing or emergency reconnection. The 
system works equally well with either 
single or double-type jack assemblies. 


level spectrum from minus 30 to zero 
dbm, the few circuits in this category 
(Continued on page 199) 


. 5. Simplified block diagram of AFIS studio “B.” Direction of signal travel is from left to right except as otherwise indicated by heavy 
ow. Console is connected to microphones, limiter, etc., via “normal-through” jacks. Note that tape recorder can be played back through 
sole by way of “normal” contacts on one of the remote line input jacks. All dbm circuit levels shown are 10 db above program peaks. 
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Part 1. A three-part series covering a musical instrument 
that really sounds like a pipe organ. Because standard 


chassis construction is used, it is not hard to build. 


EXpiTror’s NOTE: In response to many requests from our readers for a circuit of an 
electronic organ, we are presenting this series of articles. As will be evident to 
those who carefully study the cireuit and photographs accompanying this article, the 
organ is fairly elaborate. Parts for this construction will cost from $90 to $340, 


exclusive of the console, depending on how many of the required parts are available 
in your junk boxes. All of the required parts are standard and may be purchased 
at any parts jobber. Two- to three-hundred hours’ construction time is required. 


Fig. 2. Block diagram of the “Electronorgan.” The entire construction is represented. 
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Fig. 1. Over-all view of the author’s ‘Elec- 
tronorgan.” It is housed in an old organ 
console which was purchased for 60 dollars. 
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reading letters which filled sever 

mail sacks, there is tremendo 
interest among electronic enthusias 
in the construction of electronic m 
sical instruments. The expressed pre 
erence of a large majority of tt 
group is for details enabling them 
build a complete electronic org: 
preferably one which sounds and ops 
ates like a pipe organ. 

The big snag has been, up to no 
that although there exist comm: 
cially manufactured organs which ce 
form to the desires of amate 
builders, they all contain special pai 
which make construction of an ar 
teur counterpart all but impossib 

In building the “Electronorgan’” t 
writer satisfied two desires. The fi 
was to design and construct an inst? 
ment for his own use; and the seco 
was to make available complete 
structions for the many amateurs w 
would like to do the same. The s 
ond purpose was kept in mind throug 
out the design. As a result, the org 
contains completely standard parts, 
of which are available from ordiné 
sources without special orders or Pp: 
mium prices. 

The “Electronorgan” is not an el 
tronic engineer’s toy. On the cx 
trary, it is first of all a fine musi 
instrument capable of competi 
against most of the medium-sized p 
organs found in churches and conc 
halls in the United States. Its tc 
qualities are uncannily imitative 
genuine pipe-organ sounds and its 0) 
put volume, depending solely on ¢ 
associated power amplifier and speé 
er system, can be adapted for a sm 
home or a cathedral. While it v 
take a good number of hours to bu 
—perhaps two or three hundred—it 
a good job for a radio technician 
hobbyist because nine-tenths of 1 
work is standard electronic chas 
construction. The cost of the pai 
depending on whether purchased n 
at standard prices or bought as S$ 
plus, may run between $150 and $4 

From the performance standpoi 
the specifications of the “Electr 
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A THE writer has found out fro 


1) ” are as follows. There are two 
ng als (though additional ones may 
wadded without. major design 
zh izes), and a 32-note pedal clavier. 
i te are 24 stops, 12 for the swell, 8 
fothe great, and 4 for the pedal. 
e are two couplers, ‘Great’’-to- 
peell” and “Pedal’-to-“Great.” “Vi- 
@ip” is available, with two speeds. 
®@rate expression pedals are pro- 
mo for “Swell” and “Great” man- 
mM with the pedal clavier volume 
mirolled by either “expression” pedal 
ithe flick of a tab. If a “crescendo” 
» #1 is on the console used, it can be 
©ected with no design changes. 
hile these are the specifications 
the writer’s organ, others who 
ji the instrument may vary or de- 
u se the specifications without de- 
sf changes. A single manual may 
sed, for instance, without pedals 
vith a small toe-pedal board. Some 
Structors may want fewer stops 
Mh 24, more couplers or fewer, a 
stle expression pedal—and so on. 
87 specification up to the maximum 
ey be fulfilled without changes in 
it design itself. 


eWhat is in the "'Electronorgan''? 


! Vig. 1 is a photograph of the writer’s 
@sole. This console, once housing 
controls of a Moller pipe organ, 
ms purchased for $60 from an organ 
air man, complete with manuals, 
o knobs, pedals, and bench. It 
ises the entire ‘“Electronorgan’” 
Th the exception of the power ampli- 
and speaker system, which are 
arate. 
he block diagram of Fig. 2 will 
e as an introduction to the “Elec- 
morgan’s” innards. The heart of the 
fan is the tone-generator system 
ich consists of twelve chassis, one 
* each of the twelve tones in the 
fomatic scale. Each chassis, such as 
™ one shown in Fig. 3, generates all 
b octaves of one note for the organ, 
instance, all the A’s. The twelve 
erators are powered by a supply on 
Separate chassis (Figs. 11, 12, 13), 


; 
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Fig. 4. “Expression” pedals. Pedal on right is not connected. 


Fig. 3. One of the tone generator chassis. Twelve are required to cover 85 notes. 


which also includes the 5-8 eps vibrato 
oscillator. 

The outputs of all the tone-genera- 
tor chassis are fed to a plugboard 
whose purpose is to distribute the 
tones to the key-switch assemblies. As 
the tones emerge from the generators, 
all the C’s are together, as are all the 
C-sharps, and so on. The tones are re- 
grouped in the plugboard so that all 
the notes for each of the seven oc- 
taves are together—the C through B 
for the lowest octave, ete. 

Each manual and the pedal clavier 
has a key-switch assembly so ar- 
ranged that when a key is pressed 
three contacts close to send three 
separate tones to the output of the 
assembly. If the middle-C key is 
pressed, for instance, the tone of mid- 
dle-C is sent to the 8-foot output, 
that for an octave higher is sent to 
the 4-foot output, and that for an 
octave below is sent to the 16-foot 
output. 

From the three key-switch assem- 
bly outputs the tones go to the filter- 
board which contains all the RCL 
filters which alter tone quality in ac- 
cordance with the requirements of the 
organ stops. Each stop consists of a 
filter whose input is connected to the 


output of the appropriate key-switch 
assembly—“‘Great,” “Swell,” or “Ped- 
al’”—carrying the appropriate tone 
register—4’, 8’, or 16’. 

The output of each filter goes to 
one contact of a normally-open relay. 
When a stop knob on either side of 
the console (see Fig. 1) is pulled, a 
set of contacts is closed. This closes 
the appropriate relay, allowing tone 
coming through the associated filter to 
pass to the preamplifier. One of the 
stop knobs short-circuits the vibrato 
oscillator when it is pushed in, giving 
“on-off” control of vibrato. 

The preamplifier, also on the filter- 
board, has two inputs for “Swell” and 
“Great,” each separately controlled by 
a wirewound volume-control potentio- 
meter actuated by one of the two 
“expression” pedals which can be seen 
in Fig. 4. (The right pedal is the 
“crescendo” pedal which was on the 
console as purchased but has not yet 
been connected.) The outputs of the 
pedal filters may be connected so as to 
be volume controlled by either the 
“Swell” or ‘Great’ shoe; the change- 
over is made by flicking one of the 
tablet switches on the coupler panel 
which can be seen just above the 
upper manual in Fig. 5. The coupler 


Fig. 5. Close-up of organ manuals showing various controls. 
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HINO SISSWHO 8,01 49, 
+“ €20S-€10 


C CHASSIS ONLY 
There is only one “*C” 


chassis used in the construction but eleven of 


the génerator chassis. 


$024 


“c" CHASSIS ONLY] & 28 5% 


*Items marked with this symbol are used on 
the “C”’ chassis only. 


plug 


male 


5, Le, L;*—1 t. bare #28 cop- 


chassis-mounting 


-Jones P-306-AB) 
wound around. envelope of neon 


lamp. Increase capacitance area where nec- 


Ls, Ii, 
essary with Microcircuits’ SC-11 silver con- 


ducting paint (see text) 


NE,-NE,, NE;*—NE-51 neon lamp. 
y.c. (Stancor A-3877) 


Vi, Vo, Vs, Vi, V;*—6SL7GT tube 


per wire 


(Cinch 


hh, Lo, 


P,-P32.—6-pin, 
T,— Audio output trans. 5000 ohms to 4 ohm 


Select for 
308-AB) 


-pin, chassis-mounting female 
-Jones S- 


tuning (see text) 
Ci—10 pwpufd., 400 v. cond. 


Cz, Cro, Cis, Cre—-01 pufd., 200 v. cond. 
socket (Cinch 


Cg, Cos, Cos*—.05 uufd., 200 v. cond. 


Cu—-1 pfd., 200 v. cond. 
Cx, Cos, Cox*¥—1 ufd., 200 v. cond. 


Cs, Cea, Co, Cro, Cis, Cis, Cn, Cosr* 
Cz, Cip—-02 pfd., 200 v. cond. 
Cyu—.25 pfd., 200 v. cond. 
Cy7—.5 yufd., 200 v. cond. 
§0O43-SOs,—8 


+ 10% 
Rs, Rio, Ris, Rooy Rosy Rao» Rss*—680,000 ohm, 


+ 10% 
Re, Ru, Rie, Rn, Roe, Ru, Rse*—470,000 ohm, 


-210V WITH VIBRATO 


ohm, Y2 w. res. + 10% 
Rs, Ro, Ris, Ris, Ros, Reo, Rss, Rao*—15,000 


ohm, V2 w. res. + 10% 
Rs, Rs, Ris, Ris, Reg, Res, Rai, Ras*—680 ohm, 


1, w. res. + 10% 
C,—.01 ufd., 400 v. cond. 


VY, w. res. 


Ro, Rz, Riz, Riz, Roe, Roz, Rse, Rai*—2-2 meg- 
\, w. res. 


R,—100,000 ohm, ¥2 w. res. + 10% 


C2—250 jipfd. var. air trimmer 
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panel also holds the main powe, 
switching button, a pilot lamp, vibrar 
speed control, and two couplers 
which more later. 

The outputs of the two potenti) 
meters are mixed and further amp) 
fied. The output of the preamplifii 
furnishes enough voltage to drive « 
conventional power amplifier at ; 
impedance of 500 ohms. Two switchr 
outputs are provided, selected by 
coupler panel tab, and a_ bridgiy 
headphone jack with its own volun) 
control is provided as well. The prt 
amplifier includes a_ potentiomete 
controlling over-all volume which ma 
be preset for the desired output leve 
maximum. The preamplifier and ov 
phaser (explained later) are suppliv 
by a power chassis which is separat: 


Generator Chassis 


Fig. 6 is a schematic diagram of 0: 
of the twelve tone-generator chasss 
all of which are alike except that t 
C chassis has an extra divider to ai: 
the necessary extra C (due to the fal 
that each manual has 5 octaves pit 
an extra C). While the generator ¢ 
cuit used in the ‘“Electronorga: 
might not be suitable for commerci: 
quantity production because of smz 
tolerances in the tuning condensers, : 
is satisfactory for individual construt 
tion since it uses completely standai 
parts throughout and furnishes t 
excellent saw-tooth waves necessai 
for good brilliance with the stop-fil* 
system to be explained later. The ge 
erators provide seven octaves and 0: 
note—85 notes in all—giving full - 
and 4’ ranges. Each chassis, as d% 
grammed in Fig. 6, provides sev: 
tones, except for the C chassis whit 
gives eight. 

The master oscillator for the chasi 
is Via, connected as a standard fee 
back oscillator. The transformer, ! 
is a Stancor A-3877 output trar 
former, with the primary connected | 
the plate. The secondary is connect: 
to the grid, providing the feedback. I 
alteration need be made in the tray 
former. The plate is tuned by t 
combination of fixed condenser C; a 
variable condenser C2, which gives 
range of something under three sen 
tones, enough to allow precise tuni 
even with pianos or other standar 
which are not exactly up to pitch. T 
twelve master oscillators are tuned 
the frequencies from C# (2217 cps) 
C (4186 eps.). 

The output of the master oscillat 
is coupled through C, to the grid 
Viz, Which acts as a cathode follow 
The output from its cathode throu 
C; is the same frequency as that 
the master oscillator and for all t 
twelve chassis gives the highest octa 
on the organ. 


a oN 


ao , 
Fig. 6. Complete schematic of one of th 
tone generator chassis, plus the “C” cha 
sis. Eleven of the regular generators an 
one of the “C” chassis are required. — 
through P,. go to SO, (Fig. 11) indirect! 
through acommon bus. Sockets SO,; throug 
SO:, are connected to the plugboard tok 
described in second part of this s 
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“4 also has a plate load resistor 
} which synchronizing voltage is 
nh for the first frequency divider. 
rst divider is an ordinary neon- 
relaxation oscillator consisting 
#;, Cs, and the series value of R; 
WR. The neon oscillator is tuned by 
menser C, to a frequency slightly 
mithan one-half that of the master 
solator. Li is a single turn of No. 28 
“| copper wire wound around the 
/] of the neon lamp. It couples 
“Ygh voltage, obtained from the 
} of Viz, capacitively to the elec- 
‘es of the lamp to make the lamp 
“once for every two synchronizing 
is.” At the same time, the syn- 
fsnization voltage injected in this 
mj) is not sufficient to be detectable 
One output of the neon oscillator, 
yvh furnishes a good saw-tooth at 
iidesired frequency in the next-to- 
lest octave of the organ. The 
sfer is indebted for this method of 
ronization to Robert M. Strass- 
ofwho suggested it in somewhat dif- 
eint form in the January, 1951 issue 
Wlectronics.” 
the neon oscillator the total 
ie of Rs and R, determines the 
‘@-running frequency. The resistance 
yplit, however, to allow a certain 
Whortion of the saw-tooth output to 
ed to the grid of Vea, also a cath- 
follower. The proportioning of R; 
1 R, is such as to allow a maximum 
Sfignal to pass to the grid without 
sing clipping in the tube. The out- 
appearing at the cathode of Va2a, 
the next highest octave of the 
‘an. V2. is also plate-loaded to pro- 
synchronizing voltage for the 
divider, the relaxation oscillator 
“ned by NEF, Cs, and Ri-Ri. 
‘his same dividing process is car- 
on through the remainder of the 
g, the lowest tone being produced 
‘the last neon and cathode-follower 
@ and Ves in the range from C 
41 cps) to C# (34.65 cps). On the 
@chassis only, half of an extra 
7GT Vs, and an extra neon lamp 
%, produce the lowest tone of the 
Wan, C (32.70 cps). 
JJ] the tones are fed to the output 
Mnectors SO.; through SOx, for 
Ych the writer used Cinch-Jones 
408-AB sockets. Note the graduated 
es of the output coupling con- 
@isers C;, Cs, Cu, and so on. Smaller 
densers are usable at the higher 
Tquencies to save space. The same 
§true, to some extent, of the grid 
pling condensers Cx, Cw, and Cx. 
he tone generator chassis are sim- 
strips of 4.” aluminum, 4” x 13”. 
fis does not give a great deal of 
#.ce and the use of small condensers 
(Fecommended, at least for those of 
Wtdetermined values. Aerovox type 
2 metallized paper units were used 
9 the writer, as well as Centralab 
dular ceramics for the smaller 
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e generator power supply is dia- 
ied in Fig. 11. The heavy heater 
ments (49 6SL7GT’s) are met 
e 20-ampere filament trans- 
T;, which is a Stancor P-6309 
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’ the neons. 
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Fig. 7. Bottom view of one of the tone generator chassis showing parts location. 


in the writer’s model. A separate rec- 
tifier filament transformer JT, is a 
Stancor P-3026, and the plate trans- 
former T, is a Stancor P-8046. This 
particular part number has been with- 
drawn from the Stancor line, but the 
PC-8302 may be used, or any other 
transformer having similar ratings. 
For example, the Triad P-5A could be 
used to replace both 7, and T2. This 
transformer is rated at 550-0-550 volts, 
400 volts d.c. @ 250 ma.; 5 volts @ 3 
amps. The plate power requirements 
are heavy and are just met by the unit 
selected. 

The filter is a dual-section, choke 
input, and the output from it is fed di- 
rectly to pin 2 of output connector SO, 
which goes to a bus from which a lead 
is drawn at each generator chassis to 
pin 2 of P; through Py» in Fig. 6; this 
is the voltage for the cathode fol- 
lowers. 

A regulated supply of 105 volts is 
furnished for the neon lamps by Vs, 
an 0C3/VR105. A 10-second thermal 
delay relay in series with the 105-volt 
line delays application of voltage to 
It was found that if this 
was not done an instant of full supply 

=< 
Fig. 9. Master oscillator Lissajous pattern. 
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Fig. 8. (A) Test circuit set-up for master 
oscillators. (B) Circuit for “aging” neons. 


FILTERBOARD 


Chassis interconnection diagram. Only the chassis covered in this article 
are shown “shaded.” Balance of chassis will be interconnected as they are discussed. 


FILTERS 


POWER SUPPLY 


GREAT VOL CONTROL 


SWELL VOL CONTROL 


COUPLER SWITCH 
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17 V.A.C. 


R,—8000 ohm, 25 w. adj. wirewound res? 

R.—10,000 ohm, 25 w. adj. wirewound res. 

R;:—2700 ohm, 2 w. res. + 10% 

R,—270,000 ohm, Y w. res. + 10% 

R-—47,000 ohm, 2 w. res. + 10% 

R,—2000 ohm, 30 ma. max., wirewound pot 
(see text) 

R,—470,000 ohm, Y2 w. res. + 10% 

Rs—330,000 ohm, Y2 w. res. + 10% 

Ci, Co—8 pfd., 600 v. elec. cond. 

Cs, C-—.05 ufd., 400 v. cond. 

C,—1 pfd., 400 v. cond. 

CH,, CH.—4 hy., 200 ma. filter choke (Thor- 
darson T-20C54) 
Po;—2-pin, recessed, 

plug 


chassis-mounting male 


J,—Single-conductor, shielded jack (Amphe- 
nol 75-PC1M) 

SO,—8-pin, chassis-mounting female connector 
(Cinch-Jones S-408-AB ) 

RL,—Normally-open, 117 volt, 10 sec. thermal 
delay relay (Amperite 115N010) 

T,—Power trans., 515-0-515 @ 235 ma. 
(Stancor PC-8302 or equiv. See text) 

T.—Fil. trans., 5 v. @ 3 amps. (Stancor 
P-3026) 

T;—Fil. trans., 6.3 v. @ 20 amps. (Stancor 
P-6309) 

Vi—5U4G tube 

Vs, Vs. Vi—0C3/VR105 tube 

V-—6SN7GT tube 


Fig. 11. Complete circuit diagram of the generator power supply unit. 


voltage would be applied to the neons 
before the 0C3 took hold; this would 
sometimes cause neons to remain ig- 
nited rather than oscillating properly. 

A second regulator, consisting of V2 
and V;, furnishes 210 volts to a simple 
RC oscillator, V;, operating at the 
basic vibrato frequency of about 5 cps. 
Plate voltage for the twelve master 
oscillators is taken from a point be- 
tween zero and 2000 ohms down on the 
output plate load resistance of the 
vibrato oscillator. With the arm. of 
the potentiometer R, at the supply end 
steady voltage is furnished to the 
master oscillators; when it is moved 


Fig. 12. Top view of the generator power supply chassis show- 
ing location of principal components, plug, socket, and jack. 


toward the plate of V; the voltage 
varies (to a degree depending on the 
setting of R,) at the vibrato fre- 
quency. This varying supply voltage 
causes the master oscillators to shift 
frequency up and down slightly, giv- 
ing vibrato to all the tones, since all 
are synchronized with the master os- 
cillators. ; 

The vibrato is controlled by a switch 
on the coupler panel and one on a stop 
knob; both are in parallel with one 
grid of V; (pin 4) and the connection 
is made through J;. With the grid 
shorted to ground by the stop knob the 
oscillator stops oscillating and vibrato 


me 3 
is removed. When the coupler-pa; 
“Fast Vibrato” tab is pushed a 1-m 
ohm resistor is shunted across Rg, ra 
ing the frequency of oscillation 3 
increasing the vibrato rate. This ¢ 
cuit will be described “further 
iRantio: 

Fig. 12 shows the generator poy 
supply. While it may seem a lit 
crowded, there is no reason to me 
it bigger. If the transformers mi 
tioned are used the chassis need 
only 7’ x13" x 2”) Pigs l3eshoveus 
underside of this chassis. Note 
large-size power output connector 
Cinch-Jones S-406-AB. This is ady 
able, since a good deal of heater ¢ 
rent must be carried. Bus bar sho; 
be used for the busses which will ea: 
heater voltage to the twelve genera 
chassis. 


Tuning the Generators 


Perhaps the most tedious job’ 
building the “Electronorgan” (exc 
for making the key switches) is sele 
ing the correct condensers to tune : 
master oscillators and the divides 
The tedium was greatly relieved °} 
the writer, however, by the sense: 
step-by-step accomplishment of 
first real goal as tone after tone of | 
85 was brought into action. 

There are preliminaries. First [ 
generator power supply should 1 
built and the voltages checked. " 
nominal 350-volt line will probably! 
somewhat high and will vary as m 
or fewer chassis are powered by it. t 

Next the generator chassis sham 
be punched and the parts instals 
with the exceptions of condensers” 
Cs, Cx, (OFF (Che, Ca, and (Cin in Figi 
and the neon lamps. Before the ne} 
are installed each one should be @ 
ficially aged with the circuit of 7 
8B. Make up the circuit, with a kb 
onet socket where the NE-51 is & 
cated in the diagram. Adjust the. 
cilloscope to show a _ good-sized 
cycle sine wave when the switch 
open, without a neon lamp int 


‘socket. - 


Now insert a neon lamp int 
(Continued on page 168) 


Fig. 13. Underchassis view. The adjustable resistors, specifie 
in Fig. 11, should be used instead of vitreous units show’ 
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| By R. H. TANNER 
. Dev. Engr., Northern Electric Co., Ltd. 


%A discussion of power requirements for 


{IIS article is based on two sayings so familiar that 
ney might almost be called proverbs. The first is the 
‘mous definition of an engineer as the man who can 
Hor one dollar what anyone else can do for two. The 
tnd is the truism that a chain is as strong as its weak- 
Hlink. Now let us turn both of these propositions 
ind: to do for two dollars what can be done for one is 
good engineering even though it may sometimes be 
1 business: a chain is not strengthened by adding one 
#a strong link anywhere along its length. 

‘ith these thoughts in mind, we may now turn to the 
that, whether we like it or not, the quality of music 
oduction we get in our homes is dependent not mere- 
)n the excellence of our own equipment, but also on 
complete broadcasting or recording chain. Let us 
tine the former in some detail, remembering that the 
er is similar in most respects. 

Yince this article is intended to deal mainly with am- 
fiers and amplifier design, we will pass lightly over 
microphone, turning, however unwisely, a blind eye 
Hits imperfections. Its electrical output is fed to the 
dio console where it will probably pass through three 
plifiers in tandem. From the studio, the signal may go 
4 master control room where it passes through another 
ilar amplifier, before reaching the program line to 
transmitter. The modulation of the high frequency 
ier and, to an even greater extent, its subsequent 
10dulation in the receiver are matters that tend to 
ke an audio enthusiast shudder, but once these proc- 
es are complete, the signal (or what remains of it) may 
fed into that masterpiece of the designer’s art, the high- 
plity power amplifier, and thence to the loudspeaker. 
Yow, the point of all this is that even in the simplest 
in there are probably at least four audio amplifiers 
er than the one driving the loudspeaker, and if we 
ke the gross assumption that the microphone, trans- 
‘ter, detector, and loudspeaker introduce negligible dis- 
tion of the signal, we may say surely, that if the speci- 
tion which applies to those program amplifiers is ap- 
ed to the output amplifier as well we will have a well- 
pineered chain, with no links unduly weak and no links 
duly strong. 

the design of program amplifiers there is one rule of 
mb which has stood the test of many years experience 
oughout the entire broadcasting industry of North 
nerica. It is this: if an amplifier is required to produce 
rogram output level of 2, vu, as measured on a volume 
tor, then it must be designed for a sine wave output 
+ 10 dbm at the specified distortion or less. 

ew of the degree of feedback normally used in such 
ent, which results in a very sharp knee in the dis- 
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tortion curve, it can be said with considerable certainty 
that if there were any peaks corresponding to voltages 
greater than x + 10 dbm in the signal at the input of 
the amplifier, there will be none at the output. The fact 
that no appreciable distortion has been produced is proof 
that the 10 db factor of safety is sufficient for all normal 
purposes. 

So now let us apply this same reasoning to the home 
amplifier. If we can determine what volume indicator 
reading corresponds to the maximum level likely to be 
required in the listening room, we can add the same 10 
db factor as used in the rest of the chain. The use of an 
amplifier with a power rating greater than this figure is 
an unnecessary extravagance, especially in view of the 
signal handling capabilities of the transmitter and re- 
ceiver detector, or of the recording cutter and pickup. 

The required power can be estimated in several ways. 
In one practical test a volume indicator was placed across 
the voice coil of a speaker, the volume was set at a level 
which was considered adequate by a panel of listeners, 
and then the corresponding volume was calculated, tak- 
ing into account the difference in circuit impedance. The 
figure arrived at was around 500 to 600 milliwatts, for 
really loud passages. 

Confirmation of this figure can be obtained in another 
way. The conversion efficiency of a loudspeaker is meas- 
ured as the sound pressure in db above an arbitrary level 
at a distance 10 feet from the speaker in a dead room, for 
a voice coil power of 1 watt. Figures for typical speak- 
ers are given in Table 1. 

Note that none of the super-sensitive, high priced 
speakers are included in the list. 

In a listening room, the reflections from the wall will 
raise the sound level by a very appreciable amount over 
the value obtained in a anechoic chamber, as anyone who 
has tried to carry on a conversation in a dead room will 
agree. Let us make the conservative assumption that this 
increase is 10 db. An easy calculation then produces the 
result that 500 milliwatts fed into any of the listed speak- 
ers will produce a level of from 93 to 97 db, or about the 
level of an elevated train at a distance of 15 feet. 

It should perhaps be emphasized at this point that we 
are talking about the reproduction of music for listening 
‘purposes, as opposed to the demonstration of high-fidelity 
systems. This latter requires yet another 10 db factor to 
take care of the bass and treble boosts. 

In the author’s opinion, when the equipment is being 
used at the normal listening level, there should be no 

(Continued on page 172) 


Table 1. Conversion efficiency of a group of representative 
speakers in the moderate price class. See text for test data. 


CONVERSION 
MAKE MODEL EFFICIENCY 
Jensen ; P8s 87 
Jensen P10S 90 


Altec Lansing 400B 90 
Altec Lansing 600B 88 


754K 88 
$1001D 90 


Western Electric 
General Electric 


Fig. 1.. Feedback preamp 
for 500-ohm magnetic pickups. 


A novel, direct-coupled preamp with a regulated power 


supply. Standard, non-critical parts are used throughout. 


HE common acceptance of the mod- 
[en “low noise” types of vacuum 

tube, such as the 12AY7 and 5879, 
has perhaps been accompanied by a 
little too much conformity and com- 
plaisance, in matters of preamplifier 
design. It is customary to use the 
12AY7, for example, in simple cascade, 
the two-stage, capacitance-coupled, 
single-ended, unfedback amplifier 
being the most common. 

This sort of thing does have the 
merits of simplicity and economy. 
Difficulty of construction is minimal, 
suitable parts values can be found in 
tube manuals, and the question of dis- 
tortion can be gently dismissed by 
reference to the (intended) low level 
of operation. 

The trend is, however, away from 
unfedback amplifiers, leading to the 
state of affairs, already closely ap- 
proached by some, when the only re- 
maining sources of any form of dis- 
tortion can be charged against the 
recording company or the transducer 
manufacturer. As part of a rebuilding 
process which followed the purchase 
of a 500-ohm magnetic pickup, the 
writer decided to design all the elec- 
tronic equipment on a feedback basis, 
with two main stipulations: The real- 
ization of an effective 40 db of feed- 
back, or more, over as much of the 
audible range as possible, and the 
avoidance of an unreasonable amount 
of testing. 

The general layout was as follows: 
Pickup-to-input transformer, thence 
through a feedback amplifier of fairly 
high over-all gain and low output im- 
pedance, then over a long line to the 
tone control unit. (The preamplifier 
mounts under the turntable board and 
the tone control unit is at the arm- 
chair.) In view of the proximity of 
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the motor (a four-pole induction ma- 
chine), and the transformers of the 
preamp power supply, a multiple- 
shielded input transformer was used, 
in the smallest physical size obtain- 
able, consistent with electrical results 
of a pleasing nature. 
mer actually has a 600-ohm input. 
The mismatch due to connection of a 
500-ohm pickup to a 600-ohm input is 
not out of order. It will not affect 
operation in any way. The photograph 
of Fig. 1 shows the appearance of the 
actual preamplifier chassis, on which 
is also mounted the voltage regula- 
tors. 

The circuit, Fig. 2, is rather uncon- 
ventional for audio preamplifiers, al- 
though quite ordinary if viewed as an 
instrument amplifier. Direct coupling 
is used throughout, except that the 
transformer is connected to the input 
grid by a 0.25 ufd. condenser and the 
output cathode follower is coupled to 
the line by another condenser of the 
same size. The advantage of direct 
coupling is, of course, that it enables 
one to build four-stage amplifiers 
without worrying about the problems 
of low-frequency stability. This am- 
plifier, with three stages of voltage 
amplification and one of current am- 
plification, would have been a vastly 
harder problem if it had not been 
directly coupled. 

Proceeding with a detailed explana- 
tion, it will be observed that a 12AY7 
is used, with its sections cascaded, in 
the interests of low hum and noise, 
followed by a 12AT7, with its sections 
used as voltage amplifier and cathode 
follower, respectively. Approximate 
stage gains are 15, 15, and 30, the last, 
cathode follower stage being neglect- 
ed. There is thus a midband gain of 
6750, before feedback. 


mLOW - 
PICKUPS 


By GEOFFREY H. GREY 


This transfor- 


FEEDBACK PREAM 


IMPEDANCE 


Examination of the feedback | 
reveals that the output voltage 
divided by 2 (Rw and R,;), for all 
quencies. At frequencies higher t 
the 10 cps region the 0.25 pfd. ; 
denser behaves as a short circuit 
that there is a further attenuatio: 
the feedback loop of 30 to 1, the r 
of R. and R:, so that the feedt 
voltage is 1/60th of the output \ 
age, and the over-all voltage | 
closely approaches 60. Since the i: 
transformer contributes another 
tor of ten to the voltage gain, the i 
over-all gain, from line-to-line, is 
voltagewise. The degeneration is 
the midband, the ratio of 6750 to 
numerically, or 115 (41 db). 

The purpose of the 0.25 pfd. it 
condenser is to prevent the d.c. 
for the input tube, provided by 
feedback loop,.from being shorted 
to ground by the transformer. 
other way of looking at this is 
the entire output voltage of the 
plifier is, at d.c. and very low a.c., 
back to the input (subject to the 
tenuation of the Ri-R:; divider). 
condenser prevents an undesired | 
sion by 30, which would have occu 
to both a.c. and d.c., if it had | 
absent. It is best to have as much 
feedback as possible in amplifier 
this type, for then the mainten 
of the calculated operating condi 
will be more nearly guaranteed. 
d.c. gain is not, of course, require 
audio equipment, for its own § 
since we cannot make audible us 
it! 

The interstage coupling netw 
are returned to -105 volts, dex 
from an OB2 which is supplied © 
well-filtered d.c., so that they at 
tuate signal voltages as little as 
sible. As it turned out, d.c. sig 
are attenuated by about 6 db 
stage, while above about 60 cps t 
is very little attenuation, due to 
bypassing of the upper resisto! 
each pair. a 

The plate load resistors are ch 
on the basis of the gain and b 
width required in each stage. “ 
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urge enough to furnish sufficient 
(to meet the over-all gain and ' 

jack requirements) and _ small « ti7ey 
#h so that control of the internal ; 
ito avoid oscillations, is not too 

of a problem. DAY? ptioov! lV. 

F interstage network between the 
and second stages serves to in- 
yce a controlled loss, starting be- 
i. ke. and levelling off before 20 
‘he region where the transformer 
arting to let down. This simple 
ient suffices to avoid oscillation, 
gh the presence of a transform- 
yen at the input, is usually very 
lesome. . 

ill be noted that the input ar- 
®ments are such as to put the 
ing condenser C; on the “low” : 
tof the secondary winding. The <t— FEEDBACK 
yn is that this makes for fewer 


~I80V. 
aL +i05v, 


hung on the high impedance R,—100,000 ohm, 2 ». res. Ryo, Rig —330,000 ohm, 1 w. res. 
Me hence less c it R.—3 megohm, 2 w. res. Ci, Cs—.25 uwfd., 200 v. cond. 
fe S apacitance across Rs, R7—82,000 ohm, 1 w. res. C2—.002 ywfd., 400 v. cond. 


winding. It is also neater phys- R,—4700 ohm, Ym. res. C3, Ca—.01 ufd., 200 v. cond. 

1, since one terminal of the trans- ly my a rae VY, res. pee trans. 600 ohms to grid (Triad 
‘ 5 = gs» Ng—. i ohm, WwW. res. - 

ee e. aN <i yale ae ae Ray Rae 27000 chia 2 wires: Vi—12AY7 tube Vs—12AT7 tube 

is Way a very small mechanical 
“uration and minimum lead Fig. 2. Complete schematic of preamp circuit designed for 500-ohm magnetic pickups. 

h, always advisable in high-im- 

Mnce, low-level circuits, is obtained. case of the last stage, the cathode re- not completely ideal, have proven 
#1 whole amplifier was, as a matter Sistor. One milliampere through each adequate. 

t, built point-to-point, which can Of the 12AY7 stages seemed a good The power supply, Fig. 3, is very 
urd work). choice, yielding adequate gain, which simple, even though it is somewhat 
fe resistors in the feedback (and meant the use of an 82,000 ohm resis- more elaborate (not complicated) 
ghout the amplifier) were ordi- tor. The last voltage amplifier stage than is usually used with preampli- 
carbons, although this is not and the cathode follower were run fiers. A 12B4 is used to regulate the 
ssarily the best practice. The somewhat hotter, at three milliam- positive plate supply, with a 12BY7 
r film resistors are, in general, peres apiece, which meant a 27,000 as control tube. An OB2 does an ade- 
#r for this purpose. Wirewound ohm resistor for each of the 12AT7 quate though unremarkable job on the 
Htors are, of course, expensive and sections. These first choices, though (Continued on page 166) 
imited to low frequencies. : 

ce the input resistance of the Fig. 3. The preamp power supply is more elaborate than most but not hard to build. 
ifier proper is only 100,000 ohms, & 
“1 not prove necessary to compen- 
the feedback dividers, although 
as tried at first. The bandwidth 
any case, limited by the response 
me transformer, which starts down 
bout 30 kc. In the absence of the 
sformer, and if better high fre- 
ficy results were desired, trimming 
he feedback loop would have been 


noice of the operating conditions 
he various stages was made as 
ws: It was necessary to limit the 
er supply voltages to those avail- 
from the smallest sizes of stock 
sformer (the transformer people 
don’t seem to find it profitable to 
out transformers in the 40 to 60 
range in much over 250 volts d.c. 
Hut). The positive plate supply, 
r filtering, came out at 275 volts 
and this potential was applied to 
lectronic regulator. Using a 12B4 
he series tube, with a very liberal wrviac. °° 

volt drop across it, the regulator Ry, Ro, Rs, Ro—1500 ohm, 2 w. res. Cs, Co, Cio —40/30/30 ufd., 450 v, elec. cond. 
but was 180 volts. This is sufficient R,—100,000 ohm, 1 ». res. Cy—10 pfd., 450 v. elec. cond. 


low level devices, although the Ry Re= 7,000 ote 1 ». res. Ty Eetere Chak ete Beene 
' i 1.8 megohm, 2 ». res. 5 3 6.3 ¥. Cte s 

figures will, naturally, be lower Pau gh ie 50 w. wirewound adj. res. . PSC-40) 

1 with the usual 300 volt supply. Ryy—5600 ohm, 2 ». res. PL,—117 ». be light 

ith reasonable plate currents, the Ry;—3900 ohm, 2 w. res. S,—S.p.s.t. swite 


des 12AY7 and 12AT7 demand at Ryz—I megohm, Y2 w. res. Hie Sar oh aes 


: | Co, Cyx—40/ 30/30 pfd., 450 v. elec. cond. V1, Vo—6X4 tube 
t 100 volts plate voltage for pro- Ces ufd., 200 v. cond. Vs—12B4 tube 
grid bias and hence low grid cur- C.—.01 ufd., 200 v. cond. V,—12BY7 tube 


. This leaves 80 volts available Cs, Cx—500/500 jifd., 25 v. elec. cond. V;—OB2 tube 
Sie - ° ° 
the plate load resistors, or, in the 


ie. 


the original “Fold-a-flex” design, 
described last month, in order to 
make provision for an adjustable horn 
throat. Because of the wide variation 
in loudspeakers, manufacturers have 
discovered that in order to obtain 
optimum bass performance at low dis- 
tortion from specific loudspeakers the 
impedance of the air must be matched 
to that of the mechanical vibrating 
system. Because the ‘“Fold-a-flex” 
is not restricted in use to either a flat 
wall or corner we realized the neces- 
sity of providing as many adjustable 
components as feasible to achieve the 
best possible results from speakers 
having dissimilar characteristics. 

It is essential in the design of folded 
horn enclosures to determine, by test, 
the proper cavity area directly back 
of the loudspeaker and the dimensions 
of the rear exhaust ports which act 
as acoustical low-pass filters. 

Laboratory and listening tests on 
the original “Fold-a-flex” enclosure re- 
vealed a tendency, as a “folded horn,” 
of certain loudspeakers to become 
“boomy” at frequencies below 100 cps. 
This condition was corrected by mak- 
ing the two fins, X and Y, adjustable 
as shown in Fig. 1. By making the 
cavity and slit port combination vari- 
able it is possible to set the fins to 
properly “back load” various loud- 
speaker cones and to alter the horn 
flare taper. 

The relationship of the two fins to 
the stationary folded horn fins results 
in a form of acoustical low-pass filter. 
In addition, a change of horn flare acts 
_to simulate an exponential horn to 
some degree. 

Note that there are two distinct 
functions of the two fins X and Y. 
When these are spread to almost en- 
gage the two corner horn fins, the 
sound path, as shown in Fig. 1A, re- 
sults. Note that the taper of the 
horn flares becomes greater at this 
setting. Obviously the two fins should 
be similarly positioned. 

When fins X and Y are nearly 
closed the sound path will be that of 
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A NEW feature has been added to 


First production model of the Read “’Fold-a-flex.’”” as made by Stephens Mfg. 
Corp., prior to final finishing and mounting of the hardware and grille. 


Means for an adjustable low-pass acoustical filter are 


provided in this improved version of the "Fold-a-flex”. 


Fig. 1B and the cavity within the 
area will be radically changed from 
the characteristics of Fig. 1A. In this 
position the taper of the flare will 
depart greatly from that of a true ex- 
ponential but in certain cases might 
be desirable providing it would not 
distort or give a boominess of bass 
frequencies during reproduction. Ac- 
tually, a variable cavity is formed by 
the positions of the fins X and Y. The 
ultimate test, therefore, is one of lis- 
tening to the sound and setting the 
fins for most pleasing results. 

The variable fin feature may be eli- 
minated in production models after 
measurements and where specific loud- 
speakers are chosen for the enclosure. 
A considerable saving in production 
costs results. 

The source of sound lies in the 
realm of physics while the effect of 
sound is a physiological consideration. 
The engineering of sound consists of 
controlling the cause so as to produce 
the desired effect. 

We feel, therefore, that any repro- 
ducing system not capable of produc- 
ing the “desired effect” falls short of 
serving its purpose. 


Fig. 1. Partition fins X and Y are made 
variable, Optimum throat exhaust (A) and 
adjustable cavity (B) to load the cone 
are provided in this “Fold-a-flex” design. 


Performance-wise, the “Fold-a-fir 
contains all of the ingredients oi 
highly-efficient loudspeaker enclosu 
Because of its adaptability to < 
normally-encountered room ac¢e 
tics and to an individual’s prefere 
for ‘satisfactory listening” it d 
offer a wide range of ‘“characteristi 
that lends itself to any installati 
The versatility of the “Fold-a-fl) 
is shown by reference to Fig. 3 wh 
illustrates the many possible en: 
sure combinations. 

The construction of the “Foleo 
flex” enclosure requires a bit of s 
in carpentry. Lacking this requis 
the cutting and bevelling of the pie 
should be done by a local mill! 
large lumber dealer. It is impera’ 
that all essential gaskets provide! 
air seal at points described. Suité 
gasket material may be obtained fi 
building supply firms or automo: 
body works. Half-round vinyl or | 
is suitable. Allowances must be m 
for including the gaskets—depenc 
on the thickness used. Fins X an 
should fit into the cabinet fairly ti; 
ly so that the gaskets will be slig| 
depressed. Lines may be drawn on) 
inside bottom board of the enclos 
to show the positions of fins X an 
as observed by viewing through ¢ 
ports A and B. The fins are access 
by reaching into the horn ports. — 

The gasket strip around three e¢ 
of ports A and B should be ta 
temporarily before final fitting. W 
hinged in the enclosure, they 0B 
bear evenly at all points without b 
ing. Our own models were first 
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Md with nails (driven with heads 
90). The assembly was then 
a up for perfect action of the 
Yand fins and. then taken down 
“ding the Kimswl or Ultralite 
tg. The final step is to carefully 
e assembly and to reinforce the 
rire with blocks and bracing. The 
of the cabinet may be secured 
mcrews if preferred. 
Hidimensions shown in Fig. 2 are 
inch loudspeakers. The same 
8)may be followed for an 8-inch 
weaker by halving the inside di- 
ypns throughout, with the excep- 
a the speaker cut-out hole which 
‘ be 7 inches in diameter. Allow- 
must also be made for varia- 
Wn wood thickness. One particu- 
tddel, just completed, follows this 
sla and the “Fold-a-flex” is con- 
ed with %-inch pine plywood. 
Ss using a Permoflux “Royal 
@ speaker, or other 8” speaker 
»d quality, points to this half- 
Senclosure as being well suited 
all apartments or wherever 
mlimitations exist. 
) “Fold-a-flex” design has been 
to provide exceptionally clean 
luction with 2- and 3-way sys- 
The model (page 68) uses a 
ens 103LX low-frequency woofer, 
4H multi-cellular horn with 216 
Hrequency driver and S800-cycle 
ver network. The height of the 
st has been slightly increased to 
modate the horn. A partition 
) was added to isolate the horn 
the main enclosure. The ports 
no acoustical effect on the sec- 
dded for the multi-cellular horn. 
ther experimental model (at 
Titing) uses a Jensen G-610 Tri- 
speaker. Listening tests reveal 
jonally clean response through- 
1e range of the speaker. 
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: (PATS. PENDING) 
y other speakers are now being — : 
l and performance data will be Fig. 2. Latest “Fold-a-flex’” design includes the adjustable “V” ports A and B and 
ted aiter tests are concluded. features variable cavity and horn throat adjustments. The dimensions are for 
(To be continued) 15” speakers. Space is provided for high-frequency horns for two-way systems. 
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g. 3. Some of the baffle characteristics available in the ‘Fold-a-flex.” The enclosure has been used successfully with one-, two-, and 
ree-way speaker systems. Partition fins X and Y serve to vary the cavity area and to alter the throat as a folded horn. Gaskets 
ount on top and bottom edges of fins X and Y. Arrows indicate the sound paths when changes are made in ports A, B, and C. 
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By BERT WHYTE 


everything from tankers to four-masted schooners. 
ships thus gained led to a post with the British Ministry of War Trans- 
portation before U. S. entry into the War. 
the U, S. Army Medical Corps for 3 years. 
gaged in importing and exporting in New York until his audio hobby 
became his life work. 


of Chicago and sales coordinator for Magnecord. 


Born in Belfast, Ireland on Feb. 22, 1920, Mr. Whyte came fo this 
country as a small child, After attending New York schools, he headed 
for India on a tramp steamer and for a few years traveled extensively on 


The knowledge of 


He was a lab technician in 
After his discharge he en- 


He has been audio consultant for Concord Radio 


He is now with a 


new multi-channel sound division of MGM-Loew's, Inc. in New York. 


New York Audio Fair will have 
passed into history. If you were 
lucky enough to have attended, you 
know how you came reeling out of the 
Hotel New Yorker, your mind bedaz- 
zled with all the fabulous new equip- 
ment to titillate your senses and de- 
plete your pocketbook. Yes sir, the 
manufacturers have all dished up 
some mighty tasty items for your 
audio delectation. With the uniform- 
ly excellent quality and wide price 
range of audio equipment, almost 
everyone can enjoy the benefits of 
high fidelity sound reproduction. You 
might say that the ‘Golden Age of 
Audio” is upon us, with multi-page 
spreads in “Life” on the subject and 
with all the commercial manufacturers 
climbing on the high-fidelity band- 
wagon. In the midst of all this rosy 
aura of optimism, this old curmudgeon 
is going to sound a few sour notes. 
What about? What gripes can I 
possibly have against all this shiny 
new equipment? None. None at all. 
I, too, can appreciate super-feather- 
Weight pickups, which are kind to 
your records as well as kind to your 
ears. And I can’t quibble with am- 
plifiers as clean and pure as the driven 
snow. Who will argue the merits of 
mammoth loudspeakers and enclosures 
good enough to reproduce the last 
grunts of a wounded hippopotamus? 
No, I take no issue with the equipment 
per se. But did it occur to you, as 
you walked around the various exhib- 
its at the fair, that there was a cer- 
tain frustrating sameness about the 
equipment that you saw and heard? 
And what was this “sameness” that I’m 
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B° THE time you read this, the 1953 


in such a tizzy about? Why friends, 
it was all the same old point source 
monaural sound we've had for years. 
Sure it was served up in many a fancy 
new way, but still it was the same 
type of sound you got from your At- 
water Kent a long time ago. Right 
about here someone is going to yell, 
“Whyte must be nuts, there was bin- 
aural and stereophonic sound all over 
the Fair.’ True. Yes, from the ex- 
hibit room of some of the tape ma- 
chine manufacturers and a few others, 
glorious sound issued forth. Big sound, 
live and round, natural sound. BUT 
was this sound for YOU? Could you 
dash out to your favorite audio em- 
porium and have them deliver a 3-D 
outfit to your home? Well, maybe a 
few of you ‘“‘money-is-no-object” boys 
could, but, and here is the rub, what 
would you play on this equipment as- 
suming you could afford it? Stumped? 
I know you are. Now let me get to 
the meat of this epistle and see what 
light we can throw on the why’s and 
wherefore’s. 

First of all let me take a stand or 
two. One, no matter what you call it 
or how you slice it, multi-channel 
sound, binaural or stereophonic, the 


‘enhancement of sound movement and 


perspective, apparent increase in dy- 
namic range, all these factors add up 
to an infinitely preferable sound over 
the ordinary monaural system. I have 
heard and read all the learned dis- 
sertations on binaural sound, et al, 
and what it will and won’t do. I can 
only speak from experience. At the 
risk of appearing offensively boastful, 


I think I can truthfully say that I - 


have done more actual binaural or 


bai 


multi-track recording than anyo 
the country (at least in the fie 
music; naturally telemetering m, 
excluded). All this recording ae{ 
sometimes under very poor condi 
but mostly under perfectly cont 
ideal set-ups, has led to the aboys 
clusion; multi-channel sound 
variations thereof works and is \ 
more satisfying technically an 
thetically. OK, you say, how ¢ 
get with this new sound without 
ing your wife. Not so fast, boys 
I stated earlier, the problem is; 
simple as dollars and cents. In 
to enjoy binaural sound in the | 
it is necessary to have the follo 
a tape machine with a pair of st: 
heads, two amplifiers, two louds 
ers, and/or twin-channel earpl 
and a multi-track recording wit 
number of tracks corresponding | 
number of heads in your outfit. A 
these components available? Ye; 
not the tape! Oh, I’ve seen a few 
advertised, but believe me the 
not the kind of thing the readé 
this column are used to as f: 
quality and musical material is 
cerned. When are binaural tape 
ing to be available? Why doesn’t 
enterprising company make sg 
The answer to this isn’t simple e¢ 
For one thing, no truly satisfa 
method of tape duplication ha 
been devised. 

The most common system, en 
ing many tape machine “dub 
operating from a master machi 
cumbersome and expensive. | 
carefully. controlled conditions, 
method is capable of producing 
quality tape duplicates. The t 
is in the fact that this is not a 
tity method. Let me assure y 
one fact; the moment binaural | 
looks like it’s going to pay its 
way aS a commercial entity, sor 
will come up with a successful 
production duplicator. In all se 
ness, I can tell you I’ve even 
tentative designs for such a ma 
The “kicker” in the above paras 
if you didn’t catch it, was the p 
“commercial entity.”’ We’re caus 
sort of a vicious cycle. Withov 
tape and an inexpensive machi 
play it on there will never be a 
market for binaural. And vice 
ad infinitum. To get the binauré 
really rolling, someone is goil 
have to have a lot of faith and 
of money behind that faith. F¢ 
sake of example, let’s assume 
the duplication problem has 
solved. We're still not in bus 
because up to the moment thi 
written, a ban on binaural rec 
imposed by the Musician’s Unio1 
cludes the development of a 
market. At about this point, In 
you’re ready to throw your hal 
the air and give up. It is 4 

. 


grim picture, isn’t it? 
Well, there are a few rays 0 
shine in the clouds, and given | 
sonable amount of luck, an 
carloads of faith and foresig 
(Continued on page 174) 
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} design of an exponential horn 
ires the determination of con- 
rr as well as throat and mouth 
“sions in accordance with the fre- 
‘ies to be propagated. From this 
4, templates are laid out from 
# material is cut and the horn 
ucted. It is the purpose of this 
to set forth a procedure, sim- 
by graphical methods, for the 
ination of these design parame- 


exponential horn is shown in 
The shape of this horn de- 
© upon an area change according 
exponential. Thus, the area, 
% any distance, 1, from a given 
Jis the cross-section area at that 
7 Ax, multiplied by -*. The horn 
ions as a high-pass filter and the 
frequency transmitted by the 
is designated the cut-off frequen- 
he factor k in the exponential 
"determined by the cut-off fre- 
y. 
» horn must be a transition which 
es the driver motor to free space. 
Jeet this requirement the mouth 
be sufficiently large. The mini- 
# requirement for mouth size is 
he perimeter of the mouth is at 
one wavelength of the lowest 
f@ncy to be reproduced. The cross- 
%n shape may be square, rec- 
flar, circular, triangular, or a 
gnation of these shapes. For ex- 
™, high-frequency horns often 
a circular throat and a rectangu- 
Jnouth. However, if the design 
ion that cross-section area varies 
lentially with length is met, this 
me in cross-section shape is per- 
dle. 
> horn flare may be in one dimen- 
or two dimensions. Fig. 1A and 
one dimension while C, D, E, F, 
and I are two-dimensional flares. 
are front view drawings look- 
rectly into the horn from mouth 
froat. These are possible cross- 
m combinations which are pre- 
merely to show that the de- 
rc must be aware of the shape at 
soint to correctly compute cross- 
mn area. However as the cross- 
m changes from one geometric 
> to another, the change must be 
lal and the horn contour must be 


Design Procedure 


t determine the throat area. For 
frequency drivers this is the area 
e coupler unit. The nomograph 

in Fig. 5 has been designed for 
apid evaluation of cross-section 
. If the coupler unit is circular, 


By JOSEPH F. SODARO 


Registered Engineer 


Nomographs and 


horn taper and curvature for 


locate the diameter on the b scale. 
On the opposite side of this scale read 
the cross-section area of this circular 
section. Determine the throat area 
for dynamic speaker drivers in a simi- 
lar manner. A throat area somewhat 
less than the diaphragm area is de- 
sirable in this case. Locate the dia- 
phragm diameter on the b scale and read 
area on the opposite side as before. 
If the throat is square locate the base 
or height on the h scale. On the square 
area scale opposite read area of the 
cross-section in square inches. To de- 
termine a rectangular section area find 
the base dimension on the b scale and 
the height dimension on the fA scale. 
Connect these scale points with a 
straightedge and read the answer on 
the rectangular area scale. The area 
of a triangular section can be deter- 
mined similarly if 6 and h scale read- 
ings are base and altitude dimensions, 
respectively. In this case the answer 
is read on the triangular area scale. 
All of these procedures are reversible. 
Thus, for a given area, the figure di- 
mensions can be determined. This 
method of working from the answer 
is handy for rectangular and triangu- 
lar sections where the straightedge 
can be pivoted on the desired answer 
while the combinations of dimensions 
which will yield this answer are ob- 
served. 

Second, lay out the template draw- 
ing using the dimensions given in 
Tables 1 and 2 accompanying Figs. 3 
and 4. For square, circular, and tri- 


Fig. 1. Cross-section shape combinations. 


(A) SQUARE TO 


(8) RECTANGLE TO 
RECTANGLE RECT, E 


ECTANGL 


(E) RECTANGLE TO 
ECTANGL 


(F) CIRCLE TO 
RECTANGLE SQUAR 


UARE 


/ 
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instructions for calculating exponential 


Smeg. | er 


(G) CIRCLE TO 
RECTANGLE 


UY, 


low- and high-frequency horns. 


angular cross-sections a one-view 
drawing is sufficient. For rectangular 
cross-sections plan and elevation views 
are required. Draw the center-line, 
throat dimension, and cross-lines at 
intervals separated by a convenient 
dimension. High-frequency horn con- 
tours should be exactly determined 
with cross-section dimensions at every 
inch of length or so. In low-frequency 
horns the approximate shape is gen- 
erally acceptable. The material used 
in fabricating the horn also enters 
into this decision. Pliable materials 
such as sheet metal can be made to 
conform to the exact contour while 
less pliable materials may only ap- 
proximate the exact exponential shape. 

Fig. 6 is a nomograph designed to 
rapidly give cross-section increase cor- 
responding to a given cut-off frequen- 
ey. The first scale on the left gives 
the incremental lengths at which the 
cross-section increases 10 per-cent (1.1 
times) for a given cut-off frequency. — 
The center scale may be used for 
center-range frequencies. This scale 
gives incremental lengths at which the 
cross-section doubles. The third scale 
gives lengths for cross-section area 
increases of 10 times for high-fre- 
quency horns. To use this chart sim- 
ply locate the desired cut-off frequen- 
cy on the f scale and read the distance 
between cross-lines on the 7 scale at 
which the cross-section area is in- 
creased by the factor for the scale 
being used. 

Fig. 5 will now give the dimension 


See text for complete discussion of shapes. 


(0) SQUARE TO 


(C) SQUARE TO 
SQUARE RECTANGLE 


(1) TRIANGLE TO 
TRIANGLE 


(H) CIRCLE TO 
CIRCLE 
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TABLE | 


LARUE TAGLE Hee erates) 
CROSS LINE [AREA [DIMENSIONS | 


Fig. 3. Details for laying out a low-fre- 
quency horn template. The dimensions of 
Table 1 should be used in construction. 


at each cross-line. Start with the throat 
area and multiply this by the area 
increase factor from Fig. 6. Locate 
the new area on Fig. 5 and determine 
cross-section dimensions. Multiply this 
area by the factor, locate dimensions 
on Fig. 5, and continue until all dimen- 
sions are determined. The template 
drawn in this manner, to the proper 
dimensions, is the plane-projected view 
of a curved surface. It may be used 
directly as the material pattern if the 
flare is gradual. When designing horns 
with rapid flares it is necessary to rec- 
tify this curved surface to obtain an 
accurate pattern. This process is ex- 
plained under example 2. 

Refer to Fig. 7 which relates fre- 
quency (in cycles-per-second) to wave- 
length (in inches). Locate the cut-off 
frequency on the f scale and read the 
corresponding wavelength on the \ 
scale of this nomograph. The perime- 
ter of the mouth must equal or exceed 
this value for proper termination of 
the horn. The perimeter is the sum 
of the side dimensions for square, rec- 
tangular, and triangular horns and 
3.14 times the diameter for circular 
horns. 

Examples: As a first example de- 
sign a horn to be driven by a 10-inch 
dynamic speaker with cut-off at 30 
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cycles-per-second and crossover (up- 
per frequency limit) at 800 cycles-per- 
second. Use a square throat and 
square mouth cross-section such as 
that shown in Fig. 1C. 

On Fig. 5 locate 10 inches on the b 
scale and read 79 square inches on the 
circular area side of the scale. This 
is the driver diaphragm area. Use a 
throat area of 64 square inches. Locate 
this value on the square area scale of 
Fig. 5, and read 8 inches on the op- 
posite side. Thus, the throat is 8” x 8% 

Locate 30 cycles on the f scales of 
Fig. 6. Read 3.5 inches on the ial 
scale. Thus, the cross-section area in- 
creases 10 per-cent every 3.5 inches. 
Lay out the correctly-scaled template 
center-line and cross-lines as shown in 
Fig. 3. 

The cross-section area at cross-line 
1, Fig. 3, was 64 square inches. Add 
6.4 to 64 to obtain 70.4, a 10 per-cent 
larger area. Locate 70.4 on the square- 
area scale of Fig. 5. Read 8.4 inches 
on the h scale opposite. Add 7 to 70.4 
(or multiply 70.4 by 1.1) to obtain 
77.4. Locate 77 on the square-area 
scale and read 8.8 inches on the h scale. 
Repeat this process to obtain Table 1, 
a tabulation of horn dimensions at 
each cross-line. Plot these points on 
the template and connect with a 
smooth curve to obtain the horn con- 
tour. Since the cross-section is square 
throughout, this pattern can be used 
for all sides. 

Refer to Fig. 7. Locate 30 cycles- 
per-second on the f scale and read 440 
inches, one wavelength, on the 2 scale. 
At cross-line 8 the mouth perimeter 
reached 448 inches. This exceeds one 
wavelength for the lowest frequency 
to be transmitted and thus is a suit- 
able termination. 

As a second example, design the 
high-frequency horn for this system. 
The required cut-off frequency is 800 
cycles-per-second. The driver has a 


Fig. 4. Model for preparing the high-fre- 
quency horn template which goes from 4 
circular throat to a rectangular mouth. 
Full-scale template should be prepared 
from the dimensions shown in Table 2. 


coupler of one-inch diameter. The |} 
cross-section will progress from ci: 
lar to square as shown in Fig. 1F, 

Refer to Fig. 5. Opposite 1 on 
b scale read 0.79 square inches on 
circular area scale. This is the th; 
area. Draw the center-line and th; 
diameter line as shown in Fig. 4, 

Refer to Fig. 6. The applic 
scales indicate that the horn er 
section area increases 2 times e\ 
0.92 inch or 10 times every 3 in 
for a cut-off frequency of 800 
Select one-inch cross-line spacings 
doubling area which makes the | 
off 735 cps. Draw in the cross-li 
Multiply 0.79 by 2 to obtain 1.58 sai 
inches, the required area at the sec 
cross-line. Since this is to be a sqi 
section, locate 1.58 on the square < 
seale of Fig. 5 and read 1.25 inche; 
the opposite side h scale. 

Again, multiply 1.58 by 2 to ob 
3.16 square inches at the third er 
line. Locate 3.16 on the square < 
scale of Fig. 5 and 1.25 on the hk sc 
Repeat this procedure to obtain T; 
2. Plot the points. Join all po 
with a smooth curve. 

Use Fig. 7 to determine 16.5 inc 
one wavelength, for a frequency 
800 cps. The mouth perimeter 
20 inches at the sixth cross-line wi 
exceeds one wavelength. 

Contour ABCD of Fig. 4 is an « 
line of the assembled horn. This pl 
view of the curved surfaces wi 
form the sides is not sufficiently 
curate for use as a pattern becaus 
the rapid flare. For example, the : 
face ABCD actually curves out of 
page toward the reader. This dr 
ing must be rectified to give a flat - 
tern. This flattening process may 
visualized as pulling edge BC de 
ward while edge AD remains fi 
Thus, each cross-line will move sli; 
ly down the page. 

A simple curve rectification pro 
is based on the principle that ¢ 
short arc lengths the chord ler 
equals the are. Thus, best accurac 
obtained when many short chords 
used to approximate the curve. In 
case two chords between each cr 
line should give a good approximat 

Draw AH, a straight line, tan} 
to AB at A. With dividers step-off 
distance between cross-lines 1 ar 
adjusting dividers until this is ¢ 
in exactly two steps. Without chi 
ing divider setting, step-off an e 
length on AE. This locates cross: 
2 on the flat surface. Repeat this 
cedure for all cross-lines. At these 
positions locate widths correspon 
to each cross-line. Connect these pe 
to obtain AFGD the required patt 

This procedure was actually the 
tification of the side curvature, 
since the same curvature applie: 
the front of this symmetrical horn, 
side curvature may be used. In t 
cases in which side and front pl 
have different flares, be sure to! 
the front plane curvature which 2 
ally appears on the side view, an 
apply this cross-line location 1 
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reader may be interested in 
ig that a simple method of con- 
r from decimal to fractional 
re if a decimal equivalent table 
available is to multiply the de- 
fractional denominator by the 
ul. Select sixteenths, thirty-sec- 
or sixty-fourths to obtain the re- 
‘accuracy. For example, change 
thes to a fraction. Since this 
two inches plus six-tenths of an 
we multiply 0.6 by 16 to obtain 
We could round this off to 1%. 
Thus, the equivalent measure is 
hes. On the other hand we can 
oly 0.6 by 64 to obtain 38.4/64 
gives 354 or 1%. inches when 
2d off. 


Construction 
have now presented all of the 
tical data needed to design ex- 


ial horns. This, of course is the 
part. Once designed, however, 
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the reader is faced with the problem 
of transferring his computations into 
wood or metal. 

This is, unquestionably, the most 
difficult part. The problem of obtain- 
ing the proper horn curvature is ad- 
mittedly hard. Manufacturers of such 
exponential horns have available all 
of the necessary forming tools. Lack- 
ing these, the home constructor is 
faced with several mechanical prob- 
lems. The job can be done, however, if 
the builder possesses the requisite me- 
chanical “know-how.” 

These horns may be constructed of 
either metal or wood. Metal horns 
should, of course, be of heavy ma- 
terial to prevent mechanical vibration 
in the horn itself. 


Appendix 
Fig. 5 solves the following equa- 


tions: 
A= 17b?/4 


A= Olen a cote eee (2) 

A: = 00/22 oe oe eee ee eo) 

A S02 PrN ee es eee) 
in which A is cross-section area, b and 
h are defined by the drawings on 
Fig. 5. 

The exponential horn area changes 
in accordance with 

GAs (Avia: et ad er <3 ae dele) 
in which Az and A; are cross-section 
areas spaced a distance J, and k is the 
flare constant. If the cut-off frequency 
is f then: 

AIO. ech So ae woo . UG) 
in which c is the velocity of propaga- 
tion for sound in air. Substituting and 
taking the log to the base ¢ and solv- 
ing for J, 

l= (log A2/A:)/(47f/ce) . (7) 

The nomographs in Fig. 6 solve eq. 
(Ci) ore s/ Ane 2 arc Omevvartla 
c = 13,200 inches-per-second. Fig. 7 
solves the equation, 

(= Le ome, cma oo UGS) 
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Fig. 1. Over-all view of transistor ampli- 
fier, guitar, pickup microphone, and cable. 
Amplifier is housed in a sloping front 
panel wall baffle instead of a “cabinet.” 


This multistage unit uses four transistors, operates from a 


single 6-volt battery, and will withstand heavy portable use. 


teresting construction project for 

the experimenter or technician who 
wishes to “try his hand” at building a 
multistage, transistor-operated audio 
amplifier. Such an amplifier is shown 
in Fig. 1, together with the guitar 
with which it is used and the pickup 
microphone and cable. 

Interior top and bottom chassis 
views of the amplifier itself are given 
in Figs. 3 and 4, respectively. 

Although the amplifier shown can- 
not be considered as a substitute or 
replacement for a conventional vacu- 
um-tube amplifier because of its low 
power output (a fraction of a watt), 
it does offer several advantages over 
conventional amplifiers for some ap- 
plications. 

First, its small size and light weight 
make it an ideal instrument for porta- 
ble use—even a small child can carry 
it without difficulty. Secondly, since 
the power supply is self-contained (a 
battery), the instrument may be used 
Wherever desired—at picnics, lawn 
parties, weiner roasts, or at similar 
outdoor functions. 

Another advantage is its low main- 
tenance cost. Except for an occasional 
battery replacement, the amplifier 
should seldom, if ever, require any 
adjustment or servicing. It certainly 
will never require replacement tubes! 

Another, perhaps less apparent, ad- 
vantage of the transistor amplifier 
over a conventional vacuum-tube am- 
plifier is its over-all ruggedness. With 
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A GUITAR amplifier provides an in- 


no tubes to shake out of their sockets, 
or tube elements to loosen and become 
microphonic, the amplifier can with- 
stand a considerable amount of ‘“‘jounc- 
ing” in the trunk of an automobile 
or on the floor of a station wagon. 

The transistor guitar amplifier is 
fairly easy to assemble and wire. The 
average technician will find that it 
makes an excellent “week-end” con- 
struction project. 


Circuit Description 


As can be seen by reference to the 
schematic diagram of Fig. 2, the com- 
plete amplifier consists of a two-stage 
“voltage amplifier’ followed by a 
push-pull output stage. 

A Brush “Vibromike” vibration mi- 
crophone is used on the guitar, with 
a shielded cable connected between 
the mike and the input jack (J;) of 
the amplifier. The signal obtained 
from this mike appears across Ru, 
which serves as the “Gain” or “Vol- 
ume” control. 

_In designing transistor-operated au- 
dio amplifiers, it is important that the 
signal level be controlled in such a 
fashion as to avoid changing either 
the base “bias” current or the col- 
lector current of any transistor stage. 

C: serves as a blocking condenser 
to prevent the comparatively low d.c. 
resistance of the primary of T, acting 
as a shunt across R;. 74, in turn, is 
used to match the high microphone 
and “Gain” control impedance to the 
low input impedance of the transistor 


amplifier. Thus, a stepdown 
ratio is used in this transformer 

The a.c. signal appearing acro 
secondary of 7; is coupled th 
d.c. blocking condenser C2 to the 
of the first CK721 transistor am 
stage. R. serves as the “base re 
resistor and establishes the “bias 
rent for this stage, being retur 
the negative terminal of the © 
source, B,. 

An amplified signal appears | 
the primary of transformer T), 
transformer is used to perfo 
function similar to that of 7,. | 
T, serves to. match the high 1 
phone impedance to the low 
impedance of the transistor am 
stage, JT, is used to match the 
paratively high output impedar 
one amplifier stage to the low 
impedance of the succeeding 
Because of the differences it 
pedances, different turns ratic 
required, and hence different 
former types are used for T; ai 

Condenser C; and resistor R. 
form functions similar to C, ai 
respectively. 

The second CK721 transistor 
provides additional amplification 
the output signal apbeasae acro 
primary of T;. 

Transformer T; performs two 
It acts to match the high outpt 
pedance of the second CK721 
to the low input impedances < 
push-pull output stage while, < 
same time, providing two signal: 
ing a 180° phase difference to pri 
drive the two output transistors 

C; and C; serve as d.c. blockin, 
densers, while resistors Rs and | 
the “base return” resisters fo 
two CK722 transistors used 1 
output stage. 

A conventional push-pull audi 
put transformer, 7, is used to | 
the output stage to the 6” ie 
speaker used. 

The tone control is conventinm 
consists of Cs and R., connected 
the primary winding of 7T.. A 
resistance of R, is reduced, CO; be 
more and more effective in byp 
the higher frequency compone! 
the amplified audio signal. Thi 
of tone control circuit is com 
called a “losser” tone control. — 

A small 6-volt radio “A” batt 
used as the power source fc 
entire amplifier. A rotary type § 
S:, is used in the “A—” lead 3 
“Power” switch. | ts 

The guitar amplifier circuit 
up an important feature of tt 
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hplifier circuits in general. Although 
frounded-emitter” amplifier stages 
le used throughout, the common 
ghassis” ground is to “A—.” Thus, 
“type” of transistor amplifier 
cuit (grownded base, grounded emit- 
*, and grounded collector) is deter- 
ned by the method of applying the 
ut signal and the location of the 
tput load, rather than the location 
chassis ground. In general, chassis 
circuit ground may be made at any 
imt in a transistor amplifier stage, 
gardless of type. 
In this respect, the guitar amplifier 
ay be considered analogous to a 
acuum-tube amplifier in which “B 
us” and plate return leads are con- 
cted to ground, with “B minus” and 
ne tube cathodes above ground po- 
intial. 


Construction Hints 


A sloping front speaker wall baffle 
s been used as the “cabinet” of the 
itar amplifier. Rubber tack feet 
ve been added to the ‘‘top” of the 
fle, which then becomes the base of 
e cabinet. A small handle was also 
ded to facilitate carrying the unit. 
hese modifications are readily visible 
the photographs. 
Both the loudspeaker and the bat- 
‘ry power supply are mounted direct- 
in the baffle, with a small clamp 
trovided for holding the battery in 
Hace. The rest of the amplifier cir- 
uit is assembled and wired on the 
all aluminum chassis visible in Figs. 
tand 4. 
Layout and parts location are not 
bo critical, although standard good 
iring practice should be followed. 
The input and output signal leads 
ould be kept well separated. 
| No provision is made by the manu- 
lacturer for mounting the ‘“Sub- 
Yuncer” transformers (7; and T.) and 
becomes necessary for the builder 


Fig. 3. Top chassis view showing amplifier in baffle “cabinet.” 
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R,—2 megohm pot (“Gain” control) 

R,:—560,000 ohm, \ w. res. (see text) 

R;—2.2 megohm, VY, w. res. (see text) 

Ry, Rs—18,000 ohm, VY, w. res. (see text) 

Rg—25,000 ohm pot (“Tone” control) 

C,—.5 ywfd., 200 v. metallized paper cond. 

Co, Cg, Cy, C;—10 pfd., 25 v. elec. cond. 

Ce—.05 ufd., 150 v. cond. 

J, —Open-circuit or closed-circuit jack (see text) 

T,—Sub-Ouncer trans. (UTC #SO-4, 30,000 
ohm pri., 50 ohm sec.) 

T.—Sub-Ouncer trans. (UTC +#SO-3, 25,000 


Fig. 2. Complete schematic diagram of 
to use his ingenuity in mounting these 
units. The author employed small “Z” 
brackets, clearly visible in Fig. 3. 

Both the primary and secondary 
leads of transformers 7, and 7, as 
well as the primary leads of trans- 
former 7, are identified by color-coded 
leads. All other transformer connec- 
tions are identified by numbered ter- 
minals. The proper connections to 
use in each case are indicated in the 
schematic diagram (Fig. 2). 

As far as the output transformer 
is concerned, however, the proper sec- 
ondary leads to use should be chosen 
for the particular loudspeaker em- 
ployed. Although the author used ter- 
minals 3 and 5 (as shown in Fig. 2), 
some other pair of terminals might 
give better results with a different 
speaker. 

Either an “open” or a “closed” cir- 
cuit jack may be used for the input 
(J,), at the discretion of the builder. 
For many applications, a closed cir- 


ohm pri., 500 ohm sec.) 

Ts—Ouncer trans. (UTC #SO-2, 10,000 ohm 
pri., 90,000 ohm sec.) 

T,— Universal audio output 
A-3856 or equiv.) 

CK721—“‘p-n-p”’ type junction transistor (Ray- 
theon) (two required) 

CK722—“‘p-n-p” type junction transistor (Ray- 
theon (two required) 

B,—6-volt battery (RCA Type VSO-68) 

S,—S.p.s.t. rotary sw. 

Spkr.—6” PM loudspeaker 


trans. (Stancor 


the multistage transistor-operated amplifier. 


cuit jack is preferred, as it reduces the 
possibility of noise and hum pickup 
should the “Gain” control be turned 
up with the “mike” unplugged. 

In the author’s model, the transis- 
tors have been soldered directly in 
place, but sockets may be provided if 
desired. Ordinary 5-pin, subminiature 
tube sockets are suitable, with only 
three of the pins being used. 

Should the builder prefer to solder 
the transistors in place, special care 
should be taken to avoid overheating 
the leads. Transistors are, in many 
respects, more susceptible to heat 
damage than are conventional ger- 
manium diodes, and many technicians 
have probably, at one time or another, 
damaged at least one germanium di- 
ode while removing it or installing it 
in a circuit. 

Do not cut the transistor leads too 
short. Use a clean, well-tinned hot 
soldering iron and complete each joint 
quickly. (Continued on page 192) 


Fig. 4. Amplifier pulled out to show the under chassis wiring. 
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By ALLAN M. FERRES 


A flexible design which allows 
for personal preference as to 


turnover and cut-off features. 


size, flexibility, simplicity, gain, 

noise, distortion, output voltage, 
output impedance, power supply re- 
quirements—all enter into the design 
of a preamplifier for a magnetic 
phonograph cartridge. The many 
articles describing preamps which 
their builders have found satisfactory 
for a given set of conditions show over 
how wide a range these factors can be 
varied and still produce a workable 
piece of equipment. 

In complexity, they range from a 
single-tube amplifier with a fixed 
low-frequency turnover and a solder- 
ing-iron-adjustment of the high-fre- 
quency response, to a model with 
several tubes offering selection of 
perhaps ten equalization curves to 
fit every known or estimated record 
characteristic. In addition to equaliza- 
tion flexibility, the methods of produc- 
ing the desired response curves also 
vary. Some designers have found the 
RC feedback network most suitable, 
while others use a passive equalizer 
either between two stages of am- 
plification or between the cartridge 
and a flat amplifier. In producing a 
particular playback response, LCR 
networks are used in some equipment. 
Tube types also vary, each having its 
own enthusiastic proponents, with 
the accompanying claims of low noise 
and distortion. 

Such a wide variation of circuits 
and claims should not be confusing 
to the prospective builder of a phono 
preamp. By approaching the design 
problems systematically, ideas can be 
used from each published article to 
produce a complete preamp which will 
fulfill the needs of the builder. 

The first step in the design is to 
set down exactly what requirements 
are to be met and then go about se- 
lecting the circuitry which will pro- 
duce the desired results. It will be 
found that some requirements are es- 
sential and others merely preferable. 
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a | oe is a compromise.” Cost, 


Side view of the author’s preamp which is built on 
21%4"x2V4"x5” chassis and uses standard components. 


Recently, the author had to build 
a preamplifier for use in a home in- 
stallation using a “semi-professional”’ 
type of turntable with a G-E model 
RPX-050 cartridge. The essential and 
the preferable requirements shaped 
up as follows, together with the fac- 
tors influencing the decisions made in 
each case. 


Essential Qualities 


1. For operating convenience, the 
preamp was to be mounted near the 
phonograph motor board. The panel 
space available dictated an over-all 
size of about 2%” by 5”, with a depth 
OD AR XS 2 UE Xa ULiityaGan 
with the tubes mounted on the 214” 
x 9” side was tentatively selected. 

2. As the audio output lead was to 
run a distance of fifteen feet to the 
main amplifier, a low-impedance out- 
put was required. Cost and space 
ruled against an output transformer, 
so a cathode follower was the choice. 
The signal voltage handled by the 
follower was high enough so that hum 
caused by heater-cathode leakage was 
insignificant. 

3. Because the equipment was to 
be used and enjoyed by the non- 
technical members of the household, 
a single equalizer control with a 
minimum number of positions was 
indicated. This was probably the 
hardest design decision to make. How 
few frequency response curves can be 
employed and still produce high-qual- 
ity reproduction? This factor, more 
than any other, points up the accuracy 
of the statement “design is a com- 
promise.” Here a knowledge of the 
recording curves of the various makes 
of records, as well as the kind of 


records most often used, plus an 1 
derstanding of the sensitivity of ' 
prospective listeners to frequen 
response, must be combined with ye 
own experience. Fortunately, 1 
Charles P. Boegli’s excellent arti 
“New Developments in Phono Equi 
izers’ in the April 1953 issue : 
Rapio & ‘TELEVISION NEWS  provii 
a complete discussion of the reco 
ing characteristics of practically ¢ 
record which is likely to be used ¢ 
should be consulted. As LP and bi 
new and old 78 rpm records, as W 
as NARTB transcriptions were to) 
played, no help in the reduction! 
equalization settings was forthcom: 
on this point. 

It was decided to use but one le 
frequency turnover, that of - 
cycles, for the following reasons: 
was the choice made by the Sta 
ards Committee of the Audio Er 
neering Society as a good comprom 
between the range of turnover f 
quencies encountered; the users of 
preamp were rather critical, but — 
equalizing control on the main é 
plifier could compensate satisfactol 
if any bass adjustment was requir 
and also the fact that most prof 
sional preamps, as used in broade 
stations and recording studios, fin 
single turnover point admissable. 1 
other design feature of this prea 
which will be mentioned later can 
used by those who find two or m 
turnover points desirable. « 

The high-frequency response 
to be included were selected ft 
experience as follows: a flat char 
teristic, the AES 6-db-per-octave ? 
off with the 3-db point at 2500 « 
for LP’s and other records re¢ 
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i) pre-emphasis, a flat response out 
(000 cycles with a sharp cut-off 
“nd this point, and finally a flat 
yonse to 3500 cycles with a sharp 
bff. Here, again, the main am- 
Pr, equipped with the usual high- 
ency contrel, provided for minor 
‘ations in response when needed. 
‘re the number of equalization 
S must be limited, it has been 
nid that including two or three 
Ws with sharp high-frequency cut- 
is more desirable than attempt- 
to match the normal playback 
ves of 78 rpm records which so 
% are too noisy to be enjoyed 
ss their scratch can be sharply 
snuated. 

The cost was not to exceed about 
This was met by using RC net- 
ks for frequency compensation 
ead of the more expensive LCR, 
jemploying the previously men- 
yed cathode follower instead of an 
but transformer, and by obtaining 
er for the preamp from the main 
blifier power supply instead of 
a separate supply. The .45 amp. 
Hiirement at 6.3 volts and the 4 ma. 
1 at 300 volts, together with ade- 
te decoupling, made this possible. 


Desirable Features 


". The preamp was to be simple to 
together, with no specially shaped 
ssis to construct and using only 
dily available parts. The original 
ision to use a standard-size [RC 
hannel-lock”’ utility box of alumi- 
fitted in well with this require- 
t. Turret-type sockets were de- 
2d upon; their convenience over the 
re conventional sockets and tie 
mts amply compensated for the 
‘ht additional cost. The circuit se- 
ed did not require special parts, 
s simplifying shopping. 
. Although this amplifier was to be 
t of a permanent installation, it 
Ss realized that from time to time 
might be desirable to try other 
oes of tubes or equalizing methods 
that if the preamp were built in 
h a way as to facilitate making 
h changes, it would be an advan- 
xe, provided no great increase in 
st or loss of performance would 
sult. The way it worked out, by 
ng the 9-pin and the 7-pin turret 
kets, the two-pole selector switch 
the unit built by the author, a 
gle-pole, 4-position rotary switch 
s used as specified in the parts 
}, the two-section filter condenser, 
da parts layout which avoided 
owding, almost any of the dozens of 
cuits published in the past few 
ars could be accommodated without 
y additional mechanical work being 
quired. 
. When completed, 
as to look like a “‘semi-professional”’ 
ece of equipment, as long as none of 
e ‘requirements was sacrificed. This 
ore or less took care of itself by the 
ne the other factors had been de- 
Jed. 
The circuit selected was conven- 
nal enough. In order to avoid an 
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the preamp 


LENGTH AND TYPE OF INPUT CABLE 
TO BE USED IN FINAL INSTALLATION | 


Fig. 1. 


PHONO PREAMPLIFIER 


Set-up for making a frequency run on the preamp. The output vacuum- 


tube voltmeter is shunted with R;, to furnish a .5 megohm load for preamp. 


unbypassed cathode resistor in the 
first stage, which tends to make hum 
elimination difficult, the low-pass RC 
network, consisting of Rs, Rw, and C,, 
was connected between the two sec- 
tions of a 12AX7. As mentioned ear- 
lier, the values shown produce a bass 
boost of 3 db at about 400 cycles. If a 
500-cycle turnover is desired, Cy can 
be changed to .015 ywfd. Alternately, 
Cy can be made .015 vfd. and then an 
additional condenser of .005 ufd. can 
be switched across it by using the 
second section of the selector switch, 
if both 400 and 500-cycle turnovers 
are wanted. An 800-cycle turnover is 
obtained with a capacity of .01 ufd. 
and a 250-cycle turnover requires 
0314 pfd. 

It must be borne in mind that the 
usual commercial tolerances of resist- 
ors and condensers can be wide 
enough to preclude exact turnover 
frequency as calculated. Usually the 
discrepancy is not serious enough to 
cause the equalization to be unsatis- 
factory, but if a close adherence to 
the design value is desired, then the 
use of an audio oscillator or test rec- 
ord is necessary. The value of Rw can 
be altered to compensate for varia- 
tions from the rated capacity of C.. 

A 100,000 ohm (R:) resistor is per- 
manently connected across the input 


of the preamp from grid to ground, 
and in switch position #1, with noth- 
ing else in this circuit, a flat response 
is obtained. The high-frequency roll- 
off required for the AES curve, switch 
position #2, was obtained by shunt- 
ing the input circuit with a resistor 
equal in value to the inductive react- 
ance of the cartridge at the 3 db- | 
point. In this case, using the G-H - 
model RPX-050 cartridge, 6800 ohms 
shunted across the 100,000 ohms pro- 
duced a response which was down 3 
db at 2500 cycles. 

Switch position #3, providing a 
sharp cut-off at 6000 cycles, approach- 
ing 12 db per octave, is obtained by 
shunting the input with a 33,000-ohm 
resistor and a .0022 ufd. condenser. 

The lowest cut-off frequency, 3500 
cycles, on position #4, was effected 
with a 22,000-ohm resistor and a .006 
ufd. condenser. 

The four steps of equalization pro- 
vided for in this preamp for the G-# 
cartridge have worked out very well 
in practice. If the builder intends to 
use a different make of pickup or 
finds that he would like to add addi- 
tional steps, or change the cut-off fre- 
quencies from the values used here, it 
can be done very easily. 

Although formulas are available to 
determine the proper value of capac- 


Fig. 2. Response curves obtained with a four-step equalizer. See text for details. 
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OUTPUT (db) 


1000 ‘10,000 


FREQUENCY (CYCLES PER SECOND) 


Via 
172 12AX7, 


HEATER CONNECTIONS 
6.3VOLTS - JOIN 4-5 AND 2-3 
CONNECT TO 4AND3 


18 VOLTS = CONNECT TO 2AND4 


R,—100,000 ohm, 12 w. res. 
R,—6800 ohm, 2 w. res. 
R;—33,000 ohm, ¥2 w. res. 

R., Rig—22,000 ohm, Y2 w. res. 
Rs, Ri:—3300 ohm, 2 w. res. 

Ro, Ris—270,000 ohm, 12 w. res. 
R;, Ri;—47,000 ohm, Y2 ». res. 
Rs, Ro, Ris—470,000 ohm, V2 w. res. 
Ry—20,000 ohm, 2 ». res. 
Ryz—1000 ohm, 1 ». res. 
C,—.0022 ufd., 600 vy. cond. 
C:—.006 ufd., 600 v. cond. 


Vis 
V212AXT #& 
a 


PI 


C3, C7—50 ufd., 25 v. elec. cond. 

C., Cs—30 pfd., 450 v. elec. cond. 

Cs, Co, Cro—-03 ufd., 400 v. vond. 

C.—.02 ufd., 400 v. cond. (See text) 
S,—S.p.4-pos. rotary switch (See text) 
P,—6-prong male receptacle 

Ji, Jo—Phono jack 

1—8-M-9T vector socket with base and shield 
1—8-N-9T vector socket with base and shield 
V,—12AX7 tube 

Ve—6C4 tube 


Fig. 3. Schematic of preamp. Necessary power is obtained from associated amplifier. 


itance and resistance to use for any 
cutoff frequency with a cartridge of a 
given inductance, experience has 
shown that the experimental method 
works out better. In this method, a 
condenser selected within the range 
from about .0005 to .01 vfd. is tempo- 
rarily wired between a switch contact 
and ground, and a .25 megohm pot 
connected across the condenser with 
short, unshielded leads. Using an os- 
cillator, as shown in Fig. 1, or a test 
record, a frequency run is made 
through the preamp, with the pot set 
at maximum resistance. A frequency 
will be found where the gain rises 
sharply about 5 db or more and then 
drops off as the frequency is raised. 
This frequency will be somewhat 
lower than the cut-off frequency 
which will be obtained with this con- 
denser and the pot set at the correct 


Underchassis view ot preamp. 


value. If this frequency differs too 
widely from the cut-off desired, a dif- 
ferent condenser should be tried, a 
larger value for a lower cut-off, or a 
smaller value for a higher cut-off. 

When the correct condenser value 
has been determined, adjust the pot 
to a lower resistance setting until the 
sharp rise in frequency no longer ap- 
pears. Use the highest value of re- 
sistance possible to eliminate the rise. 
(If the rise is not more than .5 db, it 
can be ignored.) Measure the resist- 
ance setting of the pot and wire in a 
fixed resistor of the same value, also 
permanently wiring in the condenser 
used. For the 6-db-per-octave roll-off 
used for LP’s, the condenser is not re- 
quired, the frequency at which the 
roll-off starts being determined by the 
resistor and the inductance of the 
cartridge. 


Turret socket construction makes unit compact. 


Although this method may seem + 
be unscientific, it does eliminate th 
necessity for determining the induc} 
ance of the cartridge, the effective iy 
put capacity of the tube, the capacit 
of the input cable, the accuracy of th 
equalizing condenser and resistor, an 
the over-all frequency response of th 
preamp itself. 

If an oscillator or test record is n¢ 
available, in most cases satisfactor 
results can be obtained by playing | 
record and going through the prey 
ously-mentioned procedure “by ear: 
The sudden reduction in surface nois 
is readily apparent as the pot resis’ 
ance is reduced and experiments wit 
a few condensers will soon indicate | 
value which will result in minimw 
noise with least reduction of tk 
higher frequencies in the music. 

The interstage coupling condenser’ 
.03 wfd., may appear small, but the: 
value was chosen to reduce the re 
sponse below 40 cycles in order to a 
tenuate building and turntable rumb] 
and it is not recommended that the! 
size be increased. 

The parts are mounted as shown ij 
the two photographs and should prs 
sent no problems. The input conden: 
ers and resistors are mounted on tk 
selector switch, with the unused lug 
of the switch connected to ground f 
act as tie points. Miniature couplin 
and bass-boost condensers are used fc 
convenience in mounting the turr¢ 
sockets. 

The heaters were wired as shown ii 
the schematic, Fig. 3, so that the 
could be operated on either 6.3 voli 
a.c. or 18 volts d.c., which is in lin 
with the previously mentioned flex: 
bility. 

As this preamp delivers about — 
volts across a .5 megohm load fror 
typical 78 rpm records, using the G-: 
cartridge, and 2 volts from LP’s, it 
output is adequate to work into prac 
tically any amplifier which would k 
used in a home installation. With th 
power supply used, the unweighte 
noise was 5 millivolts with a.c. opel 
ated heaters and 2 millivolts with d. 
heater supply. 

As the panel upon which the pre 
amp was to be mounted was a piec 
of quarter-inch aluminum, a Mallor 
type EB247 bushing was attached t 
the switch bushing to provide suff 
cient length to pass through the pane 
and be attached with a % inch loc 
nut. Decals were used to mark th 
four equalizer positions on the pane 
eliminating the need for a dial plat 

Although the author’s version wa 
specifically designed to take up 
minimum of space, other builders ma 
alter the circuit arrangement to sui 
their particular requirements—hous 
ing the preamplifier in any style 0 
type of cabinet desired. 

This preamp is now giving satista 
tion inthe installation for which | 
was intended and also furnishes th 
comforting feeling that it can ys 
modified to almost any’ other circu! 
or equalization curves without — 
quiring any major re-building. 
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YR many years manufacturers of 
setter radios, phonographs, televi- 
“ion sets, and audio equipment, have 
d volume controls with one or two 
s. These taps were loaded with 
circuits to provide automatic boost- 
7 of low frequencies, but with no 
vision for boost in the treble range. 
2 need for a device which will ac- 
plish both effects is not new, and, 
eed, the “loudness level contours” 
fablished by Fletcher and Munson,1 
"w how loudness levels vary over 
‘audible frequency range at various 
‘ind intensities. These established 
ving characteristics indicate a defi- 
e need for a pronounced boost in 
quencies below 800 cycles-per-sec- 
i, and another, perhaps lesser, boost 
frequencies above 6000 cycles-per- 
ond, as volume level is lowered. 
eams of articles have been written 
the “pros” and “cons” of compen- 
ion. The writers do not propose to 
d to that controversy, rather they 
end to show one solution to the 
pbmpensation problem.” During the 
st four years various articles have 
peared in trade journals 2; ®, 4, 5, 6 
ering both step-type and continu- 
Sly variable loudness control de- 
es. Each had advantages and dis- 
antages, but most were too large 
complicated for average home 
uipment. Commercial models on the 
arket either had this same disad- 
tage or needed additional amplifi- 
tion for proper operation. 
[he compensated volume control de- 
ibed here combines all the features 
at seem so desirable: both bass and 
eble compensation, small physical 
e, and simplicity of installation. The 
it is trademarked the “Compen- 
ol’.7 Compact and of very small 
e, the “Compentrol” consists of a 
6” diameter Centralab Model 2 “Ra- 
hm” and a Centralab Printed Elec- 


R. WIENER and N. E. NELSON 


Centralab, Div. of Globe-Union, Inc. 


A COMPACT 
JUDNESS ATTENU 


Figs 2. 


Diagram of printed circuit plate 
(PEC) used in the Centralab “Compentrol.” 


a special resistance taper with two 
taps, while the PEC plate is of special 
design having two fixed resistors and 
four condensers, Fig. 2. The circuit is 
an adaptation of that described by 
Wm. O. Brooks.§ The response curves 
at four points are shown in Fig. 3. 

Two advantages of Printed Electron- 
ic Circuit construction are worthy of 
special mention. The well-known space 
saving feature is apparent as inspec- 
tion of the photograph of Fig. 1 will 
prove. With the trend to preamplifiers 
filled with controls and also more 
complex circuits, a little thought given 
to saving space is necessary to the 
audiophile. The PEC, with its six 
components, adds only the plate thick- 
ness, %6”, to the depth of the control. 
No more wiring except the conven- 
tional three leads to the left, right, 
and center terminals of the control 
proper are required. Secondly, the 
small plate brings all RC leads in 
close proximity to the terminals on 
the control, thereby reducing the 
problem of hum pickup. A third ad- 
vantage which is due more to the na- 
ture of the circuit than to the method 
of construction is the negligible inser- 
tion loss. Since all circuit elements 
are in shunt, replacement of standard 
volume controls can be made without 
any appreciable loss in gain. 


Fig. 1. Two views of the 
Centralab “Compentrol’”—a 
compact loudness attenuator, 


The “Compentrol” includes both bass 
and treble loading circuits. Replace- 
ment requires only that the three leads 
from the present control be connected 
to the respective three terminals of 
the “Compentrol.” Keep in mind that 
no connections are to be made to the 
two taps. When replacing an original 
tapped-type control, the original bass- 
compensation RC networks should be 
removed entirely, and only the re- 
maining three leads should be con- 
nected to the three respective termi- 
nals of the “Compentrol.” 

The unit has been tried by the au- 
thors in several table model radios. 
A clock radio with “Compentrol” has 
been in use for over six months. The 
unit offers a decided improvement in 
tone quality over an ordinary volume 
control giving pleasant listening in a 
casual environment. “Compentrol”’ 
units have been installed in high-fidel- 
ity equipment for an even longer time 
and are recommended highly. Rather 
than offer detailed instructions for 
this application, (the authors do not 
wish to start another rash of “pro” 
and “con” opinions in the compen- 
sated loudness control controversy) 
we would rather the interested hi-fi 
fan try it out in conjunction with his 
own pet theories, and let the writers 

(Continued on page 201) 


Fig. 3. Response curves (dbv vs frequency) 
for “Compentrol”’ and a standard control. 
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UNIQUE AMPLIFIER FEATURES PHASE SHIF 


Over-all view of an amplifier built by the author which incorpo- 
rates the unique phase shifting tone control system described. 


Details on an unusual tone control circuit which may be 


added to any existing amplifier, radio, or p. a. system. 


about wide-range and high-fidelity 

amplifiers with their remarkable 
flat audio frequency characteristics 
that we would feel slightly apologetic 
were we to attempt another. 

Just to be different, therefore, we are 
going to describe an amplifier whose 
audio curve is far from flat. We have 
designed an amplifier to please the hu- 
man ear and not an oscilloscope. 

Being interested in sound research 
we began to look around for some sort 
of solution. Why, we wondered, was it 
not possible for us to have “presence” 
and still increase the bass curve enough 
to allow for the failure of our ears? 
In other words, why couldn’t we change 
the curve of the amplifier so that, in 
effect, the “ear curve” was flat and so 
that all audible tones would sound the 
same volume level to the ears. 

With this thought in mind, in the 
early part of 1935 we set to work with 
formulas, slide rule, and the ‘‘trial and 
error’ system. It was our intention to 
build an amplifier whose _ response, 
rather than being flat, would have a 
curve just opposite to that of the av- 
erage human ear. 

Using the standard frequency of “A” 
440 cps as the approximate center of 
the audio frequency spectrum we 
moved toward the lower end and as 
the ear’s response began falling off, we 
started increasing the output of the 
amplifier by the amount the ear’s re- 
sponse had fallen. This process was 
repeated, starting again at “A” 440 
and moving toward the high-frequency 


¢: MANY articles have been written 


end of the audio spectrum. The result 
was, in effect, a flat response as far as 
the ear was concerned. 

The reasons we had for this last 
move was a Suspicion that the lack of 
naturalness or “presence” noted in re- 
produced sound was due as much or 
more to the loss of the high or ex- 
tremely high tones, which contain the 
harmonics of the fundamental tone, as 
to the loss of the low tones. These har- 
monics are necessary in order to give 
each instrument or voice its individ- 
uality or ‘“‘tone color’—without them 
all tones of the same pitch and volume 
level would sound exactly alike. 

The tone control system as it finally 
evolved will give the most critical lis- 
tener a venture into a new world of 
reproduced sound. The distinctive fea- 
ture is the use of separate amplifiers 
for the high and low frequencies, re- 
sulting in a distinctive tone quality 
which permits each instrument in an 
orchestra to be heard distinctly. 

This effect is achieved mainly by 
adding some phase shift to one-half of 
the frequency dividing network. This 
shift is developed across the RCL com- 
ponents in the plate circuit of Vos (Fig. 
1),-including Cs, Cs, Rv, Ru, and CH,. 
This circuit slows up the electrical im- 
pulses being amplified through Vs in 
comparison to those being amplified 
through V2». The output of both tubes 
is then brought to a common terminal 
where the combined output is mixed 
and passed on to the next amplifying 
tube grid. The effect is as follows: If 
a musical selection is played through 
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3D EFFECT 


By 
ALVA R. WILSON 


this system and a chord or group 
notes is struck simultaneously by s 
eral instruments, all of these tones y 
not reach our ears at the same inst 
due to the delay circuit of Vos. T 
fools the ears into sensing that 1 
various instruments are spaced soa 
distance apart, giving a “third-dim 
sional” effect. This effect can be 
creased by adding an extra speaker 
two and spacing them a few feet apa 

The basic tone control system, wh 
may be added to any existing radio 
amplifier with excellent results, 
shown in Fig. 1. However, it must 
kept in mind that the rest of the au 
system with which it is used must 
capable of. reproducing a very W 
range of frequencies if best results ; 
to be obtained. This means that 1 
audio amplifier must have a push-p 
output stage. The output transforn 
must be of excellent design and ma 
rial. This will also hold true for 1 
interstage or driver transformer 
one is used. 

We seldom employ inverse feedba 
preferring to use a well matched qu 
ity output transformer; however, t 
circuit has been incorporated in so 
factory-built jobs with improved 
sults. 

Referring to Fig. 1, the incoming : 
dio signal should be at about the o 
put level of a radio tuner, phono pi 
up, tape or wire recorder (high-imp 
ance tap), or similar sound sour 
For low output microphones of — 
crystal, dynamic, or similar variet 
a single audio amplifying or mi 
stage preceding this tone control in’ 
would be desirable. R; is the mas 
gain control and its setting in relat 
to Rs and R, is important to the oy 
all frequency response. For exten 
range it should be kept well open ¥ 
Rs, and Ry adjusted at a lower sett 
for a pleasing room level. For ar 
rowed frequency range, run Rs and 
at a higher level and R; at a lo 
level, adjusting Rs and Ry as previol 
for pleasant tonal quality and vo 
In all cases, R; may be used a 
volume control once the proper | 
ing preference is established by Rs 
Rs Advancing R, will increa 
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le response which is amplified 
igh V2s. Similarly, advancing R, 
lincrease the bass response which 
‘nplified through V2.. 

i the high-frequency response of 


V22 could easily be the first audio 
and used as is, providing R:, Rs, 
jand its components are connected 
ithe circuit with it, as shown. An 
rter or driver stage between this 
"| and the push-pull output stage 
‘ibe found necessary since consider- 
i) energy is required to reproduce 
‘lower bass tones properly. 
ve have experimented with the com- 
nts in the plate circuit of Vea for 
‘ral years and every new bass con- 
circuit that has looked promising 
teen tried by the author, but none 
hem have been able to perform as 
sfactorily as our original hookup. 
fue to its extremely low frequency 
sonse and extended gain (well be- 
460 cps) some caution should be 
i in laying out this amplifier or 
jhum will be picked up in low 
ml wiring. unless shielded wire is 
. Make sure this shielding is of 
Sw capacitance design or a loss of 
a frequencies may result. 
he audio choke, CH;, must be 
einted well away from any trans- 
ers or chokes if the power supply 
shounted on the same chassis, other- 
>it will pick up magnetic impulses, 
sing severe a.c. hum. 
‘he purpose of this choke is two- 
It is of such a value that the 
t frequencies at the output of Cr 
ot pass back through Cw and thus 
rround through Cy, Rw», and Cs. At 


the same time it serves to pass the low 
frequencies (which have been sepa- 
rated from the high by the RC com- 
ponents in the grid and plate circuits 
of V:4) to the output or coupling con- 
denser Cy. In addition, it produces a 
phase shift between the high and low 
frequencies at the output condenser 
Cy, giving a three-dimensional tonal 
effect. Since this is not a resonant cir- 
cuit the value of CH, is not too critical 
and a midget type choke of around 20 
or 30 henrys at 0 ma. may be used pro- 
viding care is taken in mounting it 
with relation to other a.c. components. 
We normally use the T14C70 choke 
listed in the parts list since it is shield- 
ed and has hum-bucking type windings. 
Even this choke must be mounted as 
far away as possible from any a.c. 
fields. 

In some cases we have used midget 
a.c.-d.c. chokes mounted on a flexible 
strap under the edge of the chassis 
opposite the power transformer, with 
flexible leads so that it can be moved 
around in relation to the power trans- 
former. When a position is found 
where there is no hum, the mounting 
strap is bent so that the choke remains 
at this angle when bolted down. In 
a few rare cases we have had to solder 
a couple of shielded leads to this choke 
and mount it completely away from 
the chassis. A test for hum of this 
type may be performed by disconnect- 
ing one end of Cy» temporarily. If hum 
disappears, it is evident that it was 
being picked up by this choke and a 
new angle or mounting position must 
be found. 

It will be seen from the foregoing 


FOR PARTS LIST AND VALUES 
SEE AMPLIFIER SCHEMATIC 
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Fig. 1. The “Wilson” tone control system 
which may be built into any amplifier or 
radio. See Fig. 2 for the parts values. 


that a well-shielded power transformer 
and filter choke are preferable. While 
C is still unsoldered, listen to a musi- 
cal selection of good quality through 
the amplifier. This will give you a flat 
audio characteristic. Then touch Cw 
to its unsoldered terminal and notice 
the attenuation or depression of the 
middle frequencies. You will immedi- 
ately notice a definite change in tonal 
quality—much more pleasant and nat- 
ural sounding. This is the flat “ear” 
response plus phase shift. 

A slight amount of hum will be 
generated if one side of the heater 
winding is grounded. Therefore, it is 
preferable to use a transformer with 
a 6.3 volt winding with a center tap 
brought out and grounded, leaving 
both sides of the heaters “floating”. 
If you wish to add this control net- 


“Fig. 2. An amplifier which incorporates the “Wilson” tone control system. Unless a microphone or other low input device is to 
be used, all parts left of “KX” may be omitted; scratch filter may be used in phono lead between phono pickup and input jack only. . 
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GROUNDED Z 


a megohm, 1 w. ae 

Ro, Ris, Ris—2Z000 ohm, 1 w. res. 

R;, Ry, Ris, Ris, Rie, Riv, Reo, Rai—100,000 
_ ohm, 1 w. res. 

Rs, Rz, R-—1 megohm pot 

Re—500,000 ohm, 1 w. res. 

Ry—2 megohm pot 

— Riz, Roo, Ros, Ros—270,000 ohm, 1 w. 


b 
4 


10,000 ohm, 1 w. res. 
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Ro,—12,000 ohm, 1 W. Tes. 

Ro—200 ohm, 10 w. wirewound res. 
Cy, Cs, Cs—-05 pfd., 400 v. cond. 

Co, C-—25 ufd., 25 v. elec. cond. 

Cy, Cu, Cis—8 ufd., 450 v. elec. cond. 
C,—-002 yfd., 200 v. cond. 

C;—.01 ufd., 400 v. cond, 

Co, C12, Cis—-1 ufd., 400 v. cond. 
Cio; Crs Cig—.-25 ufd., 400 v. cond. 


Ccl4 


Tl : 
k SPEAKER 


Cc 25 ufd.; 50 v. elec. cond. 

aaa ee trans. push-pull 6L6’s (or 6V6's) 
to speaker trans. or voice coil (Use high qual- 
ity unit) 

CH,—Choke (Thordarson T14C70—see text) 

PL,—6.3 v. pilot light 

J, Je—Phono jack 

V,—6J5 tube 

Vo, Ve—6N7 tube 

Vi, V;—6L6 or 6V6 tube 


work to an already existing amplifier 
or radio which has one side of the 
heaters grounded, and you find it ad- 
visable to change this; it can be done 
by carefully removing the ground from 
the heater pins and the grounded side 
of the transformer heater winding. 
Connect the pins to each other and to 
this ungrounded transformer winding. 
Connect a 20-ohm, center-tapped fixed 
resistor across the entire 6.3 volt wind- 
ing and ground the center tap to the 
metal chassis. In some instances we 
have removed the power supply from 
the radio or amplifier chassis to a 
separate small chassis using a plug-in 
type cable and used the vacated space 
to build in our tone control network. 
When this procedure is followed, there 
is no discernible hum, even with a 
high level and “no signal” condition. 

We have built these amplifiers on 
bases of many different types and sizes 
with good results, however our ‘own 
preferences for materials are: a bright, 
firm, non-magnetic type for home use 
while for portable use we use a sturdy 
bright-plated steel. Clean plated sur- 
faces are good. Painted or finished 

‘surfaces may be used if care is taken 
in establishing a good, clean solid 
ground by thoroughly removing paint 
or finish at the ground terminal. 

The amplifier featured in this article 
was built for use in a cafe for repro- 
ducing music from a tape recorder and 
record changer with the occasional 

’ use of a microphone. It was built on 

an 8” x 12” x 3” aluminum base to 
conserve space. As each constructor 
will have his own pet ideas and meth- 
ods as to mounting resistors and con- 
densers we can leave most of the con- 
struction to the individual. The under- 
chassis view shows less wiring than is 
generally seen below such equipment. 
This is due to our own preferred meth- 


od of construction. All resistors and 
condensers have one end soldered di- 
rectly to the tube base terminal in the 
RC amplifier circuit. This makes for 
a neat, compact hookup with a mini- 
mum of wiring. What is more import- 
ant, it also confines the components 
of each stage to its associated tube, 
thus reducing the chance of stray cap- 
acity pickup, etc., as often happens in 
the terminal strip and cable method. 

A good layout for this type wiring 
is to space tubes 2%” from center 
to center. The ones near the edges of 
the chassis should be centered 1%” 
from the chassis edge and mounted 
with the heater terminals facing to- 
ward the power transformer. At the 
heater side of the tube sockets mount 
a two-terminal soldering lug with one 
insulated terminal under the socket 
mounting screw. The cathode resistor 
will lie between this lug and the tube 
socket, one end to the number 8 pin 
and the other to the lug’s grounded 
terminal. One end of the grid resistor 
is connected to its socket terminal and 
the other end to the same ground lug. 
The two plate resistors are then con- 
nected, one end of each, to the correct 
socket terminals and the two free ends 
go to the insulated part on the solder 
lug. After all condensers and resistors 
are mounted to their correct terminals, 
the spare wire leads are pulled through 
the holes in the terminals, the ends cut 
off and soldered. 

Due to the enormous high frequen- 
cy gain of this amplifier (especially 
when the treble control is well ad- 
vanced) it may be necessary to mount 
a small grounded metal baffle at the 
side of the 6L6 nearest the volume and 
tone controls to prevent self oscillation 
at extremely high frequencies. These 
frequencies may be so high as to be 
completely inaudible in which case 


Under chassis view. By installing resistors and condensers by their own leads 
at the associated tube sockets, a neat, practically wire-free unit is obtained. 


a pretty safe bet that you will |! 


ns 


their presence will be evidenced by | 
output and distortion. A simple { 
for this condition is to place a f; 
.002 fd. condenser across the two ¢ 
plate terminals or from one pl 
terminal to the metal chassis. T 
acts aS a bypass to short out the h 
frequency and thereby stop oscillati 
It should not be left in permanen 
or some of the high frequency respo 
will be lost. The tone and output \ 
clear up under this test. To stop t 
condition try placing the plate leads 
the output transformer directly agai 
the metal base, running them as dir 
as possible and keeping them short ; 
away from associated wiring. If nec 
sary resort to the baffle as outli 
previously. A little testing will 
termine where to place it, or the 
permanently to completely elimin 
this oscillation. 

We have found that a balanced o 
put of the push-pull 6L6 stage is ea: 
obtained by merely selecting two tu 
with matched characteristics. T 
holds true in any well-designed pu 
pull circuit. 

We ordinarily use push-pull 6V6’s 
the output stage for normal home | 
and from two to four 6L6’s or lar 
output tubes for auditorium and | 
systems. The output transformer mi 
of course, be correctly matched to 
tubes and speakers employed. 

Audio phase shift is not a new th 
in itself, having been used in cc 
munication facilities for ‘“scramb 
speech”, in electric organs to prod 
a vibrato and chorus effect (He 
mond), and by others to produce 
slow decay of tone in an amplif 
etc., but we believe this is the f 
attempt to utilize it, as has been d 
here, to obtain a third dimension eff 
in sound. 

That the results are startling < 
outstanding has been proven by 
fact that anyone hearing this ampli 
for the first time is immediately : 
pressed by its “naturalness” and t 
color. Comments from these listen 
lead us to believe that our time \ 
well spent in developing it and repe 
ed orders for the unit leave no do 
about their ‘listening preferences”. 

As a project for the audio technic 
or the experimentally- -minded auc 
phile, this circuit is worthwhile | 
only as a departure from the run. 
the-mill amplifier but because of 
possibilities for variations. 

It should be emphasized ‘that { 
particular circuit will not “sol 
good” on the oscilloscope screen bu 
will satisfy most critical listenel : 
restores the “presence” that — 
often lacking in amplifiers that 
up well on the scope. ; 

At the risk of seeming to cdl 
this design, the author encoura 
readers to give this circuit a try ' 
for themselves whether or not 
amplifier does all that it claims 


what you hear and will be installi 
in many of the amplifiers you ser 
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THE ULTRASONIC U-25 ENCLOSURE | 


By EDWIN C. REYNOLDS 


Ultrasonic Corp., Cambridge, Mass, 
Details on a commercially-available, 


compact, corner-type speaker housing. 


HE ever-increasing demand for compact loud- 
speaker systems of moderate cost has inspired 
Ultrasonic Corporation of Cambridge, Massachu- 
setts to offer its new U-25 enclosure. This new unit is 
readily adaptable to home, industrial, and commer- 
cial installations. 

The bass response of the U-25, free from boom, box 
vibration, or tinniness, has been achieved by acousti- 
cally matching four specially-designed 5-inch perma- 
nent magnet speakers with a one-half cubic foot cor- 
ner enclosure. The cabinet, which measures 13 inches 
high, 19 inches wide, and 9*%4 inches deep, provides a 
frequency response from 55 to 11,000 cps with un- 
usually high acoustical efficiency at low input and 
sound dispersal qualities equivalent, in some respects, 
to a 16-inch speaker housed in a six to ten cubic foot 
cabinet. 


Good symphonic performance may thus be enjoyed 
15/32” DIAM. 
=} <—1/4" MOULDING 


J ETOr VIEW 
19 OP VIE 


VIEW 


oo 
MOUNTING BOARD REMOVED 
Seaman pee 


INTERNAL © oS 
BAFFLE 2 


TAPER EDGES TO FIT, 
SNUG IN CABINET 


MOUNTING BOARD ALL HOLES 1/2” DIAM. 


jovember, 1953 


ang 


Details on the U-25 enclosure 
incorporating the Baruch-Lang 
principle. The speakers used 
are specially designed and are 
not readily available. Stand- 
ard 5” units can be used and 
will give good performance. 


ALL PANELS ARE 1/2" PLYWOOD 


2 et 


Small size of the U-25 makes it ideal for apartment use. 


in the average living room with a power input of only 
two watts, eliminating excessive cone movement which 
is the basic cause of distortion in small speakers. 

For optimum results and improved bass response, 
the U-25 has been designed for corner mounting, 
each wall acting as a segment of the speaker baffle. 
The cabinet itself is constructed of selected heavy 
birch plywood, lending itself to either blonde or 
mahogany finishing and reducing the pos- 
sibility of undue resonance. In addition, 
should servicing become necessary at a 
later date, the U-25 components are, be- 
eause of the unique cabinet construction, © 
readily accessible. 

(Continued on page 146) 


Perspective view 
of the Ultrasonic 
U-25 enclosure. 
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Fig. 1. The frequency response of the U-25 
in anechoic chamber. See text for details, 
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Fig. 2. Response of enclosure when tested 
in a conventional living room setting. 
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ARNEY slammed the door of the 
B service shop in his usual manner 

as he stepped inside after his 
lunch hour; but Mac, his employer, 
noticed that the youth’s face wore a 
preoccupied look not normal to it. 

“What’s the matter with you, Quiz 
Kid?” Mac asked. “You look as 
though you’ve been trying to read the 
titles on the revolving juke box re- 
cords again.” 

“‘T feel like it, too,’ Barney con- 
fessed. “I stopped in at Central Hlec- 
tronics on the way back to pick up a 
erystal cartridge, and there were a 
bunch of hi-fi boys in there shooting 
the breeze. And do you know what? I 
couldn’t dig but about half of what 
those jokers were talking about! They 
kept chattering away about ‘crossover 
and roll-off frequencies,’ ‘presence,’ 
‘damping factor, ‘boost and droop,’ 
‘pre-emphasis,’ ‘constant velocity,’ ‘bi- 
aural recordings,’ and a whole mess 
of: other terms that sounded to me 
like so much Greek. Never thought I’d 
live to see the day when Old Barney 
would need an interpreter to under- 
stand conversation in a radio store.” 

Mac grinned at the boy’s worried 
concern. “Old Barney would not need 
an interpreter if he had read those 
articles on high-fidelity I have been 
pointing out to him,” he remarked. “I 
tried to tell you quite a while ago 
that it looked to me as though this 


hi-fi thing was shifting into high gear 


and that it would behoove us, as tech- 
nicians, to keep abreast of what was 
going on. Just recently I read that the 
number of high-fidelity enthusiasts al- 
ready outnumbers the radio amateurs, 
and this is just the beginning. Radio 
and TV manufacturers are sitting up 
and taking notice, and you are going 
to find them talking more and more 
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ne's RADIO 
SERVICE SHOP 


By JOHN T. FRYE 


BARNEY MEETS HI-FI 


about high-fidelity in connection with 
their products.” 

“Are we going into this new field? 
I thought you were opposed to a serv- 
ice technician’s trying to take on work 
outside his own field.” 

“T am opposed when the new work 
is really foreign to the technician’s 
experience and background. For ex- 
ample every now and then someone 
pipes up and says the radio and TV 
technician should take on air-condi- 
tioning or watch-calibrators or elec- 
tric organs or electric welding equip- 
ment as a service sideline. In many of 
these cases, he would have to master 
a whole new field of knowledge to do 
a good job on the sideline; moreover, 
he would have to buy new equipment 
or subject his present equipment to 
hard usage for which it was never in- 
tended. My argument is that if a radio 
and TV service technician cannot ob- 
tain all the business he can do right 
in his own field, there is something 
wrong. Since there is a definite recog- 
nized shortage of these technicians, 
he ought to be covered up with radio 
and TV service. If he is not, instead of 
trying to invade a new field, he had 
better improve his mastery of his own. 

“But servicing high-fidelity systems 
is not a new field. Hi-fi equipment is 
simply a refinement and improve- 
ment of the audio amplifiers that the 
service technician has been working 
on all along. For him not to accept 
this kind of work would be like a gen- 
eral garageman’s refusing to work on 
a Cadillac.” 

“Won’t we have to buy some new 
equipment ?” 

“Not right away. We have a good 
audio sine-wave generator, a good 
square-wave generator, and a good 
scope. In addition we have the a.c. 


v.t.v.m., the voltage calibrator for ¢ 
scope, and those audio-frequency t¢ 
records we bought for testing picky 
Using this equipment, which would 
found in about any modern seryj 
shop, we can get by for a while, C 
serving the square-wave response 
the amplifier on the scope will gi 
us a good idea of the frequency , 
sponse of the amplifier being teste; 

“What makes you think we'll ha 
to buy other equipment later ?” 

“Well, it has been discovered that 
check of frequency response is not 
sure-fire way of being certain t 
amplifier will sound good to the eri 
cal ear. Intermodulation tests ha 
proved to be of more value in evalu: 
ing the response quality of an amp 
fier in terms of what the ear hears 
had been thinking we ought to buy 
good intermodulation analyzer a lit 
later, but now I am not so sure f] 
expense will be necessary.” 

“What changed your mind?” 

“An article that appeared back 
the March, 1953, issue of ‘The Ae; 
vox Research Worker. It discuss 
the phase shift method of checki 
distortion and described the simp 
easily-built equipment needed to v 
this method.” 

“Tell me more.” 

“Well, an audio generator feeds 
signal into the amplifier being test 
that is working into a non-inducti 
load. The input signal is reversed ij 
degrees with respect to the output s 
nal, and the two signals are adjust 
to equal amplitudes and fed to sex 
rate grids of a twin-triode mixer. £ 
cause of the 180-degree phase shi 
when the input voltage of the amr 
fier is rising in a positive direction t 
output voltage is falling in a negati 
direction. Since the amplitudes ; 
equal, this means that the result 
output voltage of the mixer will 
precisely zero as long as the outt 
voltage of the amplifier is an ex: 
mirror-image of the input volta: 
However, if the amplifier introduc 
any distortion, the output waveshe 
will no longer be an inverted faith: 
image of the input. In this case, the 
will be portions of the input sigi 
curve that are not cancelled by 
alter ego portions of the phase-shift 
output curve, and this difference vo 
age will show up in the output of 1 
mixer. This output is passed throu 
a flat amplifier and measured by 
v.t.v.m. or observed on a scope scre 
The amplitude of this difference-vc 
age compared to the total volte 
output of the amplifier gives 1 
measure of distortion introduced 
the amplifier.’ he 

“What appeals to you abou t 
method ?” 

' “For one thing, it requires a mi 
mum of new equipment. For anoth 
its accuracy is not dependent ut 
having near-perfect test instrumer! 
You do not have to have a distorti 
free signal generator or perfect filt 
to use it, as you do with some ot! 
systems. In the phase-shift metho 

(Continued on page 138) — 


RADIO & TELEVISION | 


WiE proposed color TV signal speci- 
Mications of the NTSC have been 
mfiven a fairly wide printing and 
ribution by the technical press. 
Swever, the full significance of most 
sshese coldly stated facts will be lost 
“§the average reader who has not 
ely followed the growth of this 
y aspect of the television art. This 
ticle proposes to explain the “why” 
sahese unique specifications and sub- 
suently show how a typical receiver 
movers the color information from 
5 signal. 


Basic Signal Philosophy 


The NTSC started its investigation 
i the formulation of a color signal 
th the stated goal that it would pro- 
Te the best color signal possible 
hin the structure of the present 
c. channel and that the signal 
uld be compatible. Starting with 
5 premise the signal is deduced as 
ows. 

Let us suppose that we had a three- 
jor camera putting out green, red, 
i blue wide-band (0-4 mc.) video 
@nals. Obviously if we could code a 
insmitter with this 12 mc. of data 
i then decode it with a proper re- 
er these three color signals could 
Sused to produce a colored display 
ja tri-color tube. If we would ex- 
‘tine the green, red, and blue camera 
puts we would conclude that there 
wist be contained within the struc- 
e of these three signals sufficient 
iiormation so that a signal equiva- 
t to a black and white camera out- 
might be produced from them. Let 
call this monochrome signal Ey, 
wd the three aforementioned color 
mals Eco, Er, and Es. These four 
flues are related as follows: 
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|} = 0.59, + 0.30Be + 0.11Hs...(1)_ 


An Emerson experi- 
mental color TV re- 
‘ceiver. Note the remov- 
able top on cabinet to 
facilitate adjustments. 


The reason a simple mixture of all 
three signals in equal proportions is 
not used to give white (or gray) is 
contained in the unique response of 
the eye to color intensity. If the eye 
were to observe three saturated pri- 
mary colors of equal intensity as 
measured with a wide-band photome- 
ter, the brightness of the colors would 
not appear to be the same. The green 
color would appear to be twice as 
bright as the red and about six times 
as bright as the blue. In monochrome 
these colors would appear as three 
different gray tones in exactly the 
same manner as panchromatic film 
would render them. 

Instead of transmitting the color 
information as He, Hr, and Hs, we can 
transmit the monochrome component 
Ey (hereafter called “luminance’’) 
and three new values called the color 
difference components, (He-EHy), (Er- 
Ey), and (Hz-Ey). In a receiver we 
would recover Ey and each of the 
three color-difference voltages. We 
would then add Ey to each of these 
color-difference voltages and thereby 
recover He, Hr, and Hs. Note that the 


Fig. 1. Color difference phase spectrum. 
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By WILLIAM R. FEINGOLD 


Emerson Radio & Phonograph 
Corporation 


Part 2. Explanation of the NTSC color signal 


and the operation of a color TV receiver. 


color-difference voltages contain only 
information pertinent to the color 
character of the signal. 

An examination of these four pieces 
of information leads us to the conclu- 
sion that one item is superfluous. We 
find that it is not necessary to trans- 
mit (H¢-Ey) since He is contained in 
Ey by equation (1). By a simple add- 
ing circuit it is possible to recover He 
from the remaining three items. 

We have now reduced our color data 
to Ey, which is the luminance compo- 
nent and treated in the conventional 
manner, and two color-difference sig- 
nals (Hr-Hy) and (#,-Ey). 

In order that a single color subcar- 
rier might be used to convey both of 
these color-difference values simul- 


.. taneously we have to set up a phase 


spectrum as shown in Fig. 1. This 
figure indicates that the phase of the 
color subcarrier voltage relative to a 
reference position depends on the col- 
or information being transmitted. In 
other words, if we are transmitting 
only (Hr-Ey) the subcarrier will take 
on a phase position 90° or a quarter 
of a cycle behind the reference posi- 
tion. If we transmit only (Hs-Hy) 
then the phase position will be 180° 
or a half cycle behind the reference 
position. If it is necessary to transmit 
some of both (Hs-Hy) and (Hr-EHy), a 
condition brought about by a comple- 
mentary color like yellow, magenta, 
or cyan (blue-green), the phase posi- 
tion will be some other angulation, as 
indicated on the diagram. Note that 
the phase of the subcarrier is not re- 
stricted to just the six shown on Fig. 
1. Every hue has a unique correspond- 
ing phase position. i Fie 
The complete color signal has now 
been reduced to a wide-band 4 me. 
luminance component that is the same 
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Fig. 2. Color signal characteristics. 


Fig. 3. The phase relationship of the 
wide-band I and narrow-band Q signals. 


Q COLOR SYNC 
PHASE 
COLOR VOLTAGE FROM 
BANDPASS AMPL. 


2 COLOR SYNC 
PHASE 


Fig. 4. Detecting I and Q signal volt- 
ages from the composite color signal. 


as the present monochrome signal, 
and a subcarrier whose phase identi- 
fies the color and whose amplitude 
indicates its saturation. A large am- 
plitude means a deep red, for instance, 


and a small signal, only a light pink. 
Fig. 2 indicates the subcarrier se- 
lected by the NTSC. The reason for 
this special frequency will be dealt 
with later. For the moment let us dis- 
cuss the bandwidth requirements of 
the color signal and the limitation im- 
posed on us by the 6 me. channel 
specification. 

For years we have been conditioned 
to think of a video signal in terms of 
a wide band of information running 
the gamut from 60 cycles to 4 mc. 
This concept is still valid for our lu- 
minance signal and it therefore car- 
ries all the necessary fine detail. A 
study of the color data amplitude var- 
iation, however, brings out the re- 
markable fact that the eye is com- 
pletely insensitive to color in this fine 
detail area. Comprehensive tests have 
shown that if this color bandwidth is 
slowly reduced from 4 mc., the eye 
only begins to see a perceptible loss 
in color quality at about-1 me. and 
that a tolerable color picture is still 
present when the color bandwidth is 
reduced to 0.1 me. Taking advantage 
of this phenomenon of the eye the 
NTSC has decided that certain color 
components shall have a bandwidth of 
1.3 me. and that others shall have a 
bandwidth of 0.4 me. Examining Fig. 
2 we see that this narrow-band infor- 
mation fits in at the top of the band 
as double sideband data while the 
wide-band information is transmitted 
with the bulk of its upper sideband 
missing. 

It would have been very simple had 
the narrow-band data turned out to 
be (H,;-Hy) and the wide-band data 
(H,-Hy), but this was not to be. Tests 
showed that the wide-band color 
should fall on the orange-cyan axis. 
In Fig. 3 this signal is called “J” and 
the narrow-band signal in quadrature 
with it is called “Q”’. 


The Color Signal 


Simply stated, the color signal is 
put together as follows. See Fig. 5. 

The three camera signals He, Ee, 
and, Hz are fed to two simple com- 
puter-type networks which we eall 
matrices. The output of one is Hy 
produced in accordance with equation 
(1). In a similar manner the other 


Fig. 5. Simplified block diagram of the video section of a color TV transmitter. 
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COMPOSITE 
VIDEO OUTPUT 


3.58MC. MODULATED 
IN PHASE @ AMPLITUDE 


‘\ PHASE 4 
SHIFTERS 


matrix produces (Hr-EHy) and (#, 
A third matrix changes these 
components to a new pair, I an 
for the sole purpose of allowing 
band-limiting operation discus 
before. The modulator outputs X 
Y are combined. along with # 
form a composite video output. 
that the signals X and Y are ea 
phase with its respective inj 
subcarrier at all times. The y¢ 
of Z however is another matter 
phase is dependent on the rel 
amplitude of X and Y and reflect 
color of the original subject matt 
accordance with Fig. 1. 

Fig. 6 indicates the various si 
that would be produced if the 
inal subject matter were three \ 
cal bars of saturated colors g 
red, and blue. Fig. 6A is simpl 
and represents equation (1). Fis 
is the combined output of the 
modulators with the phase ya 
from bar to bar. Fig. 6C is the 
posite video output and is the e 
metic sum of (A) and (B). Note 
we have introduced a new paran 
called the “Reference Burst.” hi 
der that the phase of the 3.58 m 
formation contained in each bar 
a proper reference, eight cycles o 
subcarrier are transmitted along 
the signal. This burst of subea 
is placed just behind the horiz 
sync pulse and has a reference 1 
as shown in Fig. 1. 

Although we have _ described 
manner in which the color sign 
put together we have apparently | 
looked the problem of using a pa 
the assigned channel for a dual 
pose. It is all well and good to § 
discuss a 4 mc. luminance channe 
a 1.7 me. (1.3 mc. lower + 0.4 me 
per sideband) color channel all ii 
4.2 mc. assigned spectrum. There 
be more than meets the eye ir 
fact that the area from 2.28 me. ¢ 
the monochrome video carrier t 
top of the band is being used for 
luminance and color. Will not 
data penetrate the luminance chi 
in some manner and destroy the 
patible nature of the signal? Th 
swer to this question would have 
an emphatic Yes! had the NTS(¢ 
resorted to the ingenious phenon 
of “Frequency Interleaving.” 

If we take a standard monoch 
receiver, operating normally, an 
ject into its video a sine-wave s 
we would expect to see a distin 
terference pattern. However, i 
carefully vary the frequency of 
injected signal we would observe 
tive frequencies of powerful int 
ence and other frequencies of 
interference. These two cond 
correspond to the even and odd 
tiples of half the line frequency. 
technique of setting an extra 
signal to an odd harmonic of ha 
line frequency to produce zero 
bility is called “Frequency Inte! 
ing.” Not only does this mean 
the color subcarrier will theoret 
be invisible, but all its upper at ( 
sidebands will be invisible 
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i frequency. In actual practice, 
r, due to the inherent nonlin- 


-j At normal viewing this pat- 
{not visible. 

‘Yond and similar consideration 
sible visible beat produced be- 
tthe color subcarrier and the 
This interference too 
émade invisible by making this 


~ 


the horizontal line frequency. 
ving these principles to obtain 


he sound carrier must be 4.5 
e obvious result is a slight 


subcarrier = 4.50 X ap 
572 
7a) mc. 
zontal Frequency (H) = 3,579,- 
2 


Sey (Gd.2 CDS. 


‘ee 


2 
| Frequency = H X 595 = 59.94 


_The Color Receiver 


Nified with a knowledge of the 
p of the color signal we are 
a position to examine the 
in which a color receiver re- 
cts the green, red, and blue 
Msignals, He, Hr, and Hs. See 


*ituner, i.f., and sound system are 

tially the same as in present 
Gand white sets except for two 
ary differences. The tuner and 
myst have a slightly wider band- 
dl They must extend to 4.0 mc. 
‘Galso that a sound detector has 
sshdded to the usual video detec- 
is customary to extract the 4.5 
Jequired for intercarrier sound 
e output of the video detector. 
er, in this receiver the sound 

ation would be excessive at this 
f hence the need for a separate 
#3 detector tapped into thei-f. strip 
“| the deep sound traps. 
video detector output is identi- 
that in Fig. 6C and is first fed 
luminance amplifier. This video 
is the same as any good mono- 
we stage except that it has reject 
set to 3.58 mc. Its output is Ey, 
‘ime as Fig. 6A. 

video detector output is also 
i through the bandpass ampli- 
‘his stage removes Hy from the 
; by having a restricted passband 
42.3 to 4.0 me. This output is 
j al to Fig. 6B, and is passed on 
P I and Q demodulators. 
ese synchronous demodulators are 
‘what new to the television art. 
tube has a 3.58 me. color sync 
ke of known and fixed phase ap- 
it along with the color infor- 
rom the bandpass amplifier. 
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The output at the plate of the demod- 
ulator is a voltage that reflects the 
amplitude of the color voltage and the 
relative phase with respect to the color 
syne voltage. Fig. 4 shows a phase 
diagram with an instantaneous phase 
relation a between a color voltage “A” 
from the bandpass amplifier and the 
color syne fed to demodulator J. The 
instantaneous output from the J de- 
modulator would be a voltage “C.” 
Since the color sync injected into the 
Q demodulator lags I by 90° its volt- 
age output would be “B.’’ These volt- 
ages “C” and “B” are the instantane- 
ous values of J and Q that we are 
desirous of recovering. 

Having obtained Ey, J, and Q, it is 
necessary to resort to a computing 
matrix network to obtain our desired 
voltages Ho, Er, and Es. However be- 
fore this is done it is essential that Ey, 
I, and @ be in proper time step. An 
examination of these three voltages 
shows that voltage Hy gets to the 
matrix before voltage J and that I 
arrives there before voltage Q@. We 
must therefore use a delay line to 
slow up these fast voltages. Conse- 
quently, J is delayed by 0.5 microsec- 
ond (approximately), and Ey by 1.2 
microseconds. These values are typical 
and will vary from one design to an- 
other. Regardless of the actual value 
required, however, it is necessary that 
the three voltages arrive in time step 
at the matrix within 0.05 microsec- 
ond if picture quality is not to be 
impaired. 

The delay lines which have been 
used for this purpose have been either 
the lumped constant type, as shown 
in Fig. 7, consisting of a number of 
inductors and condensers, or the dis- 
distributed-constant type which is a 
continuously wound helix fashioned to 
form a cable. In either case the 
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Fig. 6. Video signal for three verti- 
cal colored bars. See text for details, 


SENDING ENO 
n| 
RECEIVING ENO 


Fig. 7. Lumped constant delay line. 


mechanism of operation is the same. 

A voltage injected at one end is 

caused to suffer a phase shift as 
(Continued on page 227) 


Fig. 8. Block diagram of a typical color television receiver using I-Q signals. 
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has been in use at W2URF for over 
ja year, modulating a 30-watt rig, 
ai its performance has been praised 
mmany amateurs who have heard it. 
Mi simplicity makes it ideal for the 
efinner while its extra features and 
yan operation are suitable for the 
tm timer. The compactness and rug- 
saness of the unit make it a “natu- 
’ for CD and mobile work. 


Features 


Bes toca in use at modulator 


\ carbon mike input is used for 
Sbile work but as no microphone 
Mitery is needed the modulator can 


ts at 150 ma. d.c. and 6.3 volts a.c. 
multi-impedance modulation 
sinsformer is used with a rotary 
fitch connected so one can instantly 
fitch from one output impedance to 
Nother. This is useful where the 
‘)dulator will be used with different 
@s or under emergency conditions 
ere the plate voltage-to-plate cur- 
“nt ratio of the modulated stage may 
ry because of makeshift power 
pplies and antennas. It is also use- 
“| where the rig is used on different 
ds with different loadings. 

hile a power output of 12 to 15 
tts may seem very small, it is suf- 
Jient for satisfactory modulation of 
radio-frequency amplifier of 30 to 
watts input, such as the popular 
-type amplifier. The modulator has 
en used with a surplus “Command” 
jansmitter running 30 watts on 75 
eters. 

The small size and rugged construc- 
‘yn make the modulator useful in 
obile and emergency work. Tie 
‘ints, lugs, and lock washers have 
Yen used to make the construction 
rugged as possible. Shield-base 
‘be sockets and spring-type shields 
Fe also used to hold the tubes firmly 
| place. 

Another important consideration is 
he ease of construction and low cost 
the unit. The modulator can be 
hilt in three evenings and the total 
»st of parts should be under $20.00 
radio supply-house prices. The 
ibes and some of the other compo- 
ents may be purchased as surplus 
r considerably less than standard 
ices. There is nothing critical about 
e parts values and “junk-box” or 
rplus components similar to those 
Decified may be used. The modulator 
simple to construct and even the 
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“SMALL-PACKAGE” 
MODULATOR 


| By ED BRAUNER, W2URF 


An over-all view of the small-package modulator showing straightforward parts layout. 


A versatile, inexpensive low-power modulator for various 


amateur uses from standby gear to mobile and CD equipment. 


beginner will have little trouble in 
building one. 


Circuit 


The circuit uses three miniature 
tubes and consists of a microphone 
amplifier which is transformer-coupled 
to a pair of modulator tubes operating 
under class AB: conditions. The mi- 
crophone amplifier uses a 6C4 triode 
and the modulator tubes are 6AQ5 
pentodes. 

A single-button carbon microphone 


Schematic of the small-package modulator. 


is fed through a transformer to the 
6C4 amplifier. Microphone current is 
obtained from the 6C4 cathode, elimi- 
nating the need for a microphone bat- 
tery when an a.c. heater supply is 
used. A .002 pfd. condenser (C;) is 
connected across the microphone to 
prevent r.f. feedback. This was in- 
stalled after the photographs were 
taken and therefore does not show in 
the picture. 

The modulation transformer has a 

(Continued on page 186) 


The microphone current is supplied by 


6C4 cathode circuit, eliminating microphone battery. S, selects output impedance. 


R,—500,000 ohm pot. 

R.—4700 ohm, 1 w. res. 

R,—240 ohm, 2 w. res. 

C,—.002 yufd., 600 v. cond. 

C.—5 pfd., 50 . elec. cond. 

Cz, C-—8 ufd., 450 v. elec. cond. 

C.—10 ufd., 25 v. elec. cond. 
J,—Open-circuit phone jack 

PL,—6-8 y. dial light, bayonet base (#47) 


mooul T 
LATED 
AMPLIFIER 


L__ po ndong 


@) 


= Beis +¥250-300V. HVS 

S,—S. p. 5-pos. rotary sw. 

T,—Microphone-to-grid trans. (Stancor 
A-4706) 

Tz—Single plate to push-pull grid trans. 
(Stancor A-53C) 

T;—Multi-impedance modulation trans., 15-25 
w. rating (Stancor A-3845) 

V.—6C4 tube 

V2, Vs—6AQS tube 
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Fig. 1. Six examples 
of “snivets” on a 


picture tube screen. 
See text for details. 


By 
M. B. KNIGHT 


Tube Department, Radio Corporation of Ameri 


Another often-encountered TV fault which is easy to ct 


if you know the cause and method of locating the trouk 


which appear on television screens, 

such as those shown in Fig. 1, are 
attributable to “snivets.” If you have 
never heard the word “snivets” before, 
don’t be alarmed; you are not alone. 
The name is not a familiar one, al- 
though snivets have been quite well 
known in the tube industry for years. 
Because they often cause noise in 
radio receivers and picture disturb- 
ance in television receivers, we felt 
that an introduction to snivets might 
be of some value. 

The word “snivets’’ is not dignified 
by any Latin or Greek roots, but was 
coined to describe an effect. It sup- 
posedly simulates the sound heard in 
radio loudspeakers as a result of 
snivets. The term is used rather loose- 
ly to describe both a discontinuity in 
plate-current of beam power tubes 
and its effects. The snivet appears 
near the “knee” of the curve of plate 
current versus plate voltage, particu- 
larly at high plate currents. Most 
beam power tubes show snivets at 
very high plate-current values. Fig. 2 
shows the plate curves of a 6BQ6GT 
(selected) photographed from a curve 
tracer; this figure illustrates a snivet 
at the knee of the top curve. 


G ni unusual picture disturbances 


Cause of Snivets 


In a beam power tube, secondary 
electrons emitted from the plate are 
prevented from reaching the screen 
by the suppressor action of a low-po- 
tential region between the screen and 
plate produced by a suppressor ele- 
ment (beam-confining electrode) in 
conjunction with space-charge effects. 
The low potential in this region, and 
the resultant suppression of secondary 
electrons, is partly dependent upon 
the amount of plate current flowing. 
At low current values, beam power 
tubes are usually slightly under-sup- 
pressed and the plate-current curve 


has a dip characteristic of tetr 
The plate-current curve of F 
shows this tetrode characteristic 
slight extent, as do some of the © 
in Fig. 3. At somewhat higher: 
rent values, which are the nea 
peak currents for which the tu/ 
designed, the proper suppression ° 
acteristic is obtained. At still 
current values, the tube becomes : 
suppressed and tends to de 
snivets. 

In the top curve of Fig. 2, the 
tinuous curve corresponds to ind 
ing plate current as the plate va 
is increased. As the plate volte 
decreased, however, the curve de 
from the original in the region ¢ 
“knee” and maintains the high: 
rent. At some lower plate vo’ 
the plate current suddenly drop) 
returns to the curve traced whe: 
plate current. was increasing. Thd 
den drop is the discontinuity! 
snivet. It is evident that the s 
current displays a similar discon 
ity because the total plate-and-s 
current remains virtually consta: 

This discontinuity in the cu 
curves has been explained in det: 
Salzberg and Haeff1, who, witl 
scientific propriety, refer to it: 
“hysteresis phenomenon.” Their 
ysis shows that the space charg 
tween plate and screen is at Ca 
potential during the steep rise of: 
current with increasing plate vo 
This space-charge condition is ' 
a “virtual cathode.” At the knee ' 
plate current curve, however, the 
charge potential increases to- 
value above cathode potential 
plate current is virtually indepe 
of plate voltage. As the plate vé 
is decreased, the virtual cath 
not re-formed until the plate vs 
is lower than the value at whic 
virtual cathode disappeared ¢ 
the increasing-current cycle. - 
ing to this analysis, beam po 
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ve colossal snivets except 
ical tubes necessarily depart 
theoretical parallel-plane 


present a dilemma to tube 
The sharp knee of the 
mirent curve, which is desirable 
ipower tubes for high power 
d efficiency, is produced by 
design factors which cause 
™Devices which reduce field 
ty in the space charge region, 
a conventional suppressor 
‘vent snivets but produce a 
#knee. The designer, there- 
ths for a sharp knee without 
at the peak current values for 
he tube is designed, allowing 
$0 appear at higher currents. 
lished curves for the RCA 
» beam power amplifier indi- 
vets at high current values, as 
mn Fig. 3, but the knee of the 
"Ss sharp at normal operating 


ny 
1 


Effect of Snivets 


Srect effect of snivets upon an 
# deflection circuit seldom can 
ed. The indirect effects, how- 
e occasionally troublesome. 
direct effects of snivets result 
radiation associated with the 
jid change of plate and screen 


receivers using beam power 
audio output stages occa- 
have snivet trouble. When 
snivets appear as a rasping 
the output. The snivet is 
ily when the tube is delivering 
output because the plate 
gand current reach the ‘‘kKnee”’ 
§maximum output. The noise 
fuced by radiation resulting 
fe snivet being picked up by 
iver antenna and delivered to 
speaker as if it were a normal 
The r.f. radiation is an essen- 
< in the chain producing the 
he noise is not heard if phono- 
ecords are played through the 
mplifier. 

evision receivers, snivet trouble 
es originates in the horizon- 
yut tube. The r.f. radiation is 
p in the tuner or i.f. circuits 
plified in the normal manner, 
a picture disturbance. Fig. 1 
some of the forms snivet dis- 
e can take in severe cases. 
photographs were made by 
x a piece of 300-ohm line con- 
o the antenna terminals of the 
lose to the horizontal-output 
The experimental breadboard 
on circuit used was adjusted so 
e horizontal-output tube was 
1g under conditions which were 
al but favorable for the pro- 
of snivets. The six photo- 
were made in fairly rapid suc- 
slight adjustments being made 
‘horizontal drive adjustment, 
y control, and plate supply 
‘to obtain the variety in the 
ance of the disturbance. The 
raph of Fig. 1A represents the 


e vere disturbance and is prob- 


ably more typical of the appearance 
of snivets in conventional receivers 
than the other examples. The non-uni- 
formity of the disturbance from top 
to bottom of the picture results from 
the alternating magnetic field of the 
tube heater acting on the space charge 
in the tube. 

Snivets always appear on the right- 
hand side of the picture because the 
output tube operates near the knee of 
its plate characteristics during that 
part of the scanning cycle. The inter- 
ference is more likely to show up 
when no television signal is present; 
the snivet is seldom strong enough to 
interfere with a good television signal. 
Because the interference results from 
a sharp discontinuity rather than os- 
cillations at a discrete frequency, the 
writer had expected that snivets 
would be more troublesome in the 
low-frequency channels. Observations 
to date, however, have not borne out 
that expectation. Although tests in 
one television receiver showed a more 
pronounced disturbance on low-fre- 
quency channels, the photographs of 
Fig. 1 were made on Channel 11 and 
receiver tuning was rather critical. 
Snivets have also been observed in 
the u.h.f. band. Possibly resonances in 
the tube structure and the wiring en- 
hance the radiation at particular fre- 
quencies. In some cases, it is also pos- 
sible that oscillations result from a 
negative transconductance character- 
istic sometimes found near the knee. 


Eliminating Snivet Disturbance 


A television technician should be 
able to clear up snivet complaints 
rather easily. Because snivets result 
from particular tube characteristics, 
substitution of other horizontal-output 
tubes of the same type is a simple 
remedy. The offending tubes, which 
are good in other respects, can be 
used in stronger-signal: areas. The 
production of snivets is also very sen- 
sitive to the operating conditions of 
the horizontal-output tube. As a re- 
sult slight adjustment of such con- 


Fig. 3. 


Fig. 2. Plate characteristics of a 5BQ6GT 


tube selected to illustrate “snivets.”” Note 
loop and discontinuity in the top curve. 


trols as width, linearity, or drive may 
cause the disturbance to disappear. 

There are’ many possibilities for 
minimizing snivet disturbance by cir- 
cuit or layout changes. Any change 
which decreases the strength of snivet 
radiation with respect to the picture 
signal is helpful. Antenna improve- 
ments accomplish this purpose by in- 
creasing the desired signal. Physical 
separation of the deflection circuit 
from the r.f. and antenna circuits re- 
duces the amount of undesired radia- 
tion picked up. Isolating the interfer- 
ing radiation to a small area and 
shielding that area should be effective, 
although this possibility has not been 
investigated by the writer as yet. This 
approach would involve the use of 
small r.f. chokes in series with the 
plate and screen of the horizontal- 
output tube and the location of the 
tube in a high-voltage enclosure hav- 
ing good shielding properties. This 
general technique was discussed and‘ 
choke details were given in a previous 
article?. 
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Plate characteristics of a 6L6 indicating “snivets” in highest current curves. 
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PHILCO TEST EQUIPMENT SPECIFICALLY DESIGNED FOR THE SERVICEMAN 


AGAIN PRILCO 


Serviceman’s needs 
seen as Philco’s 
Engineering Goal 


This new Phileco VHF to UHF adapter 
pioneers a whole new approach to service 
problems and at the same time is the most 
economical and practical unit ever offered. 
Servicemen are taking full advantage of 
the introductory demonstrations of this 
amazing piece of equipment now offered 
by Philco distributors coast to coast. 


The First and Only VHF to UHF 


Signal Generator Adapter 


Continuing its engineering program de- 
signed to provide the serviceman with the 
best possible test equipment Philco 
Corporation now offers at a fraction of the 
usual cost an exclusive highly specialized 
adapter unit for converting the output of 
VHF TV servicing test equipment to UHF. 


One of the Finest Vacuum 
Tube Voltmeters ever Designed 


Facing up to the task of measuring high 
impedance circuits where loading effect 
must be kept to a minimum Philco has 
again designed a unit which meets the 
most rigid engineering specifications. All 
reports indicate this unit is unexcelled 
for complete and accurate measurements. 
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‘depend upon to supply the very finest in 


LEADS THE INDUSTRY 


Under the trained eye of a Philco Serviceman the amazing model 
G-8000 VHF to UHF signal generator adapter is shown in action. 


Practical Portable 3-inch 
Television Oscilloscope 


The tremendous growth of television 
requires the most practical and versatile 
types of equipment to answer service 
needs. Philco has such ecuipment, par- 
ticularly in its 3’’ scope which is 21% times 
smaller than other 3’ units, making it| 
adaptable to either bench use or field 
servicing. High sensitivity and. wide re-| 
sponse make it ideal for TV work. 


PHILCO CORPORATION 


Accessory Division 
Allegheny Ave. & "A" St., Phila. 34, Pa. 


OC 1 am interested in the Philco Test Equipment 
shown here. Please send me details of your 
SPECIAL PURCHASE PLAN for obtaining these units. 


~O Please send FREE copy of your new booklet 
on Philco Test Equipment. 


“Philco Test Equipment Specifically de- 
signed for the serviceman!” That’s the 
theme of Philco’s engineering program. 
A program which you, the serviceman, can 


service test equipment. Discover how easy 
it is to own a complete Philco Test Equip- 
ment Laboratory. Your Philco Distributor 


paw ene pao ase sa See e nea a eee —sees= 


* i : NAME........ Bae chs va o-aielaiet satel 
ls eager to serve you by offering his new 

special payment plan to best accommodate ADDRESS.) sccsisnsee cone lice ae 
your needs. Fill out the attached coupon city...... sc acuoes'cads STATE) Spun 


as shown and mail to Philco Accessory Div 
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Fig..1. 
Ree is at the upper right: 
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TABLE variable frequency oscil- 
ator is a source of joy around any 
mateur station. Since more ‘‘CQ” 
are ending with “looking around 
frequency” than ever before, it 
mes apparent that if we wish to 
act these stations we must be able 
ove quickly to their frequencies. 
means that we will be forced to 
e our crystal with its fixed-fre- 
cy output, and adopt some means 
ontinuously varying the transmit- 
frequency to any portion of any 
teur band we wish to work. Not 
must we have a generator of r.f. 
gy whose frequency can be con- 
ously varied at will, over a pre- 
rmined range, but we must be 
red that once it is tuned to any 
ion of that range it will remain 
d until we wish to change it, irre- 
tive of temperature change, a.c. 
voltage fluctuation, any mechani- 
vibration or shock, etc. 

his is admittedly a big order. How- 
, the author is confident that the 
. described in this article will 
t these requirements in every way. 
he basic circuit of this oscillator is 
wn in Fig. 2, and an analysis of it 
show it to be different from any 
he standard types in use today. A 
7 was used for the initial experi- 
ts. 

he common variety of v.f.o. leaves 
h to be desired. If enough voltage 
pplied to the tube plate to get an 
ut comparable to a crystal oscil- 
r, the tone is likely to be rough 
he frequency unstable, because of 
ssive heating of the tube. The 
ious solution, if we wish to main- 
a high output level, would be to 
a larger, more expensive tube 
ch would call for a bulkier and 
vier power supply. This would not 
atisfactory. Being experimentally 
ined the author proceeded to in- 
igate the merits of the various 
lator circuits, as far as stability 
output were concerned, with the 
ught in mind that some slight 
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Top view of the v.f.o. The oscillator grid coil, L,. 
L, is at upper left and the oscillator 
9 tube between them. The 6V6GT buffer and the output coil are 

at the lower edge. Extra holes and coil socket are found be- 
cause the chassis and pelea were from an old surplus item. 
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This unusual circuit offers solutions to the problems of 


stability, output, and “note” by remarkably simple means. 


change might possibly permit one of 
them to meet the optimum design 
expectations. 

After considerable experimentation 
the Clapp oscillator seemed to be the 
circuit which most nearly approached 
the requirements, and so work was be- 
gun. The stability was good and the 
output fair, but the author could not 
approve of the ‘floating’ cathode. A 
rough tone is often the result of hav- 
ing an r.f. potential on the cathode, 
due to r.f. leakage between the 
cathode and the a.c. heater elements. 
This becomes more objectionable as 
the plate voltage is increased in order 
to get a desirable output. When the 
oscillator is used to drive a_ high- 
powered transmitter, it will require 
special shielding, bypassing, etc. 

Grounding the cathode in this cir- 
cuit stopped the tube from oscillating, 
as would be expected. However, since 
the grid coil is series-tuned instead 
of being directly grounded, as in most 
conventional oscillators, it was a sim- 
ple deduction that the plate output 


Fig. 2. The basic Wilson circuit. The 6AG7 
was used for the original experiments. 
The circuit was derived from the Clapp 
oscillator. Plate and grid are tuned by 


one condenser. Note the grounded cathode. 


could be fed back at this point (with 
the coil disconnected from the cathode 
circuit), and that this feedback volt- 
age would have a phase shift of 180°, 
which would be correct for oscillation. 
Grounding the cathode was then pos- 
sible. 

In series-tuned oscillators the out- 
put sometimes varies or oscillation 
may stop entirely as the tuning con- 
denser reaches the ‘open’ position, 
thus compelling the constructor to re- 
sort to padding and trimming in order 
to smooth out a usable tuning range. 

The new oscillator described herein 
will oscillate smoothly over the entire 
range of the tuning condenser without 
any extra padding once a suitable 
amount of feedback from the plate is 
determined. (The condensers shown 
shunted across the main tuning con- 
denser in Fig. 3 were left there as 
the author had originally used values 
suggested for a Clapp oscillator cir- 
cuit.) 

Constructors should note that a 
smaller tuning condenser could be 
used, of a value just large enough to 
cover the frequency desired, but a 
small variable padder condenser 
shunted across this capacitance would 
still be advantageous in the original 
calibration of the oscillator, when act- 
ing in the capacity of a bandset con- 
denser or for recalibration of the dial 
at some future date. 

Another important feature of this 
circuit is the fact that a single vari- 
able capacitance may be used for the 
tuning of both the plate and grid in- 
ductances, since they both have a 
common terminal as far as r.f. is con- 
cerned. This point is at the lower end 
of the grid coil. A glance at the cir- 
cuit diagram (Fig. 2) will show that 
by connecting a variable condenser 
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8 6SJ7 


R,—27.000 ohm, 1 ». res. 

R,—47,000 ohm, 1 w. res. 

R;—56,000 ohm, 1 w. res. 

R,— 47,000 ohm, 2 w. res. 

R;—200 ohm, 2 w. res. 

R,;—7000 ohm, 10 w. wirewound res. 

R,-—25,000 ohm, 25 w. adj. wirewound res. 

C,—25 ppyfd. neg. temp. coeff. cond. 

C:—100 wufd. miniature var. cond. 

C;—250 ppfd. double-bearing var. cond. 

C,—.001 yufd. silver mica cond. 

C;—300 ppfd. ceramic trimmer cond. 

Co, Co, Cu—100 wufd. silver mica cond. 

Ci, Cz, Cr, Cis, Cia, C\g—.002 wutd. silver mica 
cond. 

Cyo—50 uwufd. var. cond. 

Ci;—.25 pfd., 600 v. cond. 

Cie, Cir-—16 ufd., 450 v. elec. cond. 

L,—Approx. 190 t., #38 s.c.c. en. closewound 


= Power supply is on separate chas- 
sis, not shown in photographs. 


on ¥2” dia. form (1Y2” winding length) 

L.—Approx. 126 t., #26 en., closewound on 
114,” dia. form (2Y2”" winding length) 

L,—160 m.—2.5 mhy. r.f. choke, soldered into 
plug-in form. 80 m.—25 t., # 26 en., close- 
wound on 11/4” plug-in form. 40 m.—18 t., 
#18 d.c.c. closewound on 114" plug-in form 

T,—Power trans. 275-0-275 vy. @ 80 ma.; 6.3 
y. @ 3 amps.; 5 vy. @ 2 amps. 

CH,—80 ma. filter choke 

Jy, Jo—Closed-circuit jack 

S,, So—S.p.s.t. switch 

NE,—Miniature neon bulb (see text) 

PL,—6.3 v. panel lamp 

Meter—0-15 ma. milliammeter 

P,—Phone plug 

V.—6SJ7 tube 

V:—6V6 tube 

V.—VR/150 tube 

V,—5SY3GT tube 


Fig. 3. Schematic of the new v.f.o. As the plate and grid of the 6SJ7 have a com- 
mon r.f. connection, C; tunes both coils, eliminating the need for ganged tuning 


condensers and matched coils. 
multiplies to 80 and 40 meters. S:, 


between this point and ground, the 
frequency of both inductances will be 
varied as the capacity is changed. This 
last item will be appreciated by those 
who have tried the conventional meth- 
od of using separate condensers for 
the plate and grid inductors and gang- 
ing them to a single control and then 
trying to get the two to track per- 
fectly! Deviation from coil specifica- 
tions by as much as 50% will not 
affect this tracking. 

A big thrill came when the output 
was measured. With only 250 volts on 
the plate, a three-turn link was placed 
over the plate coil. The link was con- 
nected through a short piece of co- 
axial cable to an r.f. ammeter. It was 
certainly a surprise when the meter 
indicated a little over one ampere, and 
it was especially surprising to find 
that this reading remained practically 
constant over the entire range of the 
tuning condenser! This was around 
two or three times the output ex- 
pected. At first it was thought that 
the oscillator was full of parasitics 
and was oscillating on several fre- 
quencies simultaneously, but careful 
checking proved that only one fre- 
quency was evident at the plate coil. 
Next it was noticed that nearly as 
much r.f. was present on the grid coil. 
However, measurement of the grid 
voltage did not show excessive drive 


Output of the 6SJ7 is on 160 meters; the buffer 
the standby switch, is optional (see text). 


to this element. Therefore, the tone 
was “clean” and free from any rough- 
ness. 

At this point concern was felt for 
the stability of the circuit. Because 
of the great amount of r.f. being gen- 
erated and flowing within a single 
tube, the author was skeptical about 
this oscillator being of any practical 
value, but after having spent so much 
time up to this point, decided to warm 
up the frequency meter and communi- 
cations receiver in order to give it a 
frequency stability test. 

With the receiver tuned to a broad- 
cast station around 1000 kilocycles, 
the oscillator was tuned to zero-beat 
with it, and some time was spent lean- 
ing back in a chair waiting for it to 
drift. Several minutes later there was 
still no indication of drift, and it was 
necessary to move the dial a little to 
produce a tell-tale tone to make sure 
it was still oscillating! It had been 
warmed up for about thirty minutes 
before this test was begun. 

From a cold start approximately 


1000 cycles of drift occur during the © 


first minute of warmup. After that 
time the frequency is apparently con- 
stant regardless of the dial setting. 
This was far in excess of anything ex- 
pected, and the suspicion arose that 
some condenser or resistor was chang- 
ing its value under warmup, thus pro- 
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ducing a corrective variation such as 
is found in a negative-coefficient con- 
denser of the correct value. To check 
this all resistors and condensers were 
substituted with others of equal value 
with no change in performance. 

Fig. 3 shows the v.f.o. in a final 
form, with a buffer-doubler added and 
with temperature compensation and a 
suggested regulated power supply. 
Since only enough r.f. is needed to 
drive a 6V6 grid, the oscillator plate 
voltage was reduced to 150 volts, 
which is held constant by a type VR/- 
150 voltage regulator tube. A 6SJ7 
was used as this tube seemed to prom- 
ise good stability at this voltage. 
However, a 6AC7, 6SK7, 6AG7 and 
other tubes of similar type were sub- 
stituted for the 6SJ7 with very little, 
if any, change in performance. 

The parts layout is not critical, but 
all parts should be rigidly mounted in 
order to minimize mechanical vibra- 
tions and changes of frequency caused 
by them. Our original model was of 
“breadboard” construction and we 
could move the various components 
about, thereby changing their rela- 
tion to one another without interfer- 
ing with oscillation or output. 

A convenient arrangement for wir- 
ing as well as symmetrical appearance 
is to mount the coils LZ; and L, and 
the 6SJ7 in a straight line about two 
inches from the front of the chassis 
and parallel to it, with the tube in 
the center and a coil mounted approx- 
imately two inches to either side. The 
tuning condenser C; can then be 
mounted underneath the tube and to- 
ward the front of the chassis. Run a 
heavy, direct lead from the condenser 
frame to the common tube ground. A 
good way to establish this ground is 
to mount solder lugs under the two 
screws used to bolt the tube socket 
down, first being sure that the metal 
chassis is bright and clean where the 
screws and lugs come in contact with 


‘it. Tighten the screws firmly and then 


run a wire lead from one lug to the 
other. Run all leads direct, connecting 
all condensers and resistors directly 
to the tube or coil socket terminals, 
using as short leads as_ possible. 
Where a component is grounded, make 
the ground leads also as short and 
direct as possible, being sure a tight 
mechanical connection is made before 
solder is applied. at 

The size of the chassis used will 
depend upon whether a power sup- 
ply is mounted upon it, the number 
of buffer-doublers desired between it 
and the transmitter, etc., so this can 
be left to the discretion of the indi- 
vidual constructor. If the unit tends 
to run “hot” with a power supply on 
the same chassis or because of poor 
ventilation, a negative-temperature- 
coefficient condenser, smaller than Cs, 
should be connected across C;. Its 
value may be found experimentally, 

When the coil LZ; is tuned to the 
160-meter band, we found the output 
adequate to drive a 6L6 rf. s 
when the latter was tuned to ei 
80 or 40 meters. ; — 
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rrespective of the type oscillator 
d, it is poor practice to drive an 
put-type tube directly from it. 
refore, an isolation stage of some 
e should be used. If your present 
nsmitter has buffer stages in it, 
RY will perform this service provid- 
there are enough stages to multi- 
the oscillator frequency of 1.8 
gacycles to the desired operating 
quency of your output stage. The 
ciency of the “final” is higher if it 
run “straight through.” 

The author’s transmitter operated 
jall amateur bands from 80 through 
meters, and had a crystal oscillator 
one buffer stage ahead of the 
wer amplifier. This meant that for 
hest efficiency on 10 meters, the 
ystal oscillator was operated in the 
me. band, the buffer plate coil 
bling to the 28-me. band. The final 
ts tuned to the same frequency as 
buffer when the transmitter was 
tbe operated on ten meters. It is 
parent that the output of the v.f.o. 
duld be in the 7-me. band, in order 
double or quadruple into the grid 
what is normally the crystal oscil- 
‘or stage of the transmitter. 

For such use a 6V6 buffer-doubler 
standard design was added, with 
g-in coils for the plate circuit. Out- 
ts of 160, 80, and 40 meters are 
ailable here. For 160-meter output 
r.f. choke is soldered into a tube 
se or coil form and plugged into 
coil socket, and the tuning con- 
ser turned so that the rotor plates 
e all the way open. This gives suf- 
jent output to drive a following 
age on 80 meters and obviates neu- 
alization of the 6V6 to prevent self- 
Hlation. This would occur should 
160-meter coil be plugged into the 
cket, thus tuning the plate and grid 
the same frequency. 

smooth vernier drive of the 5-to-1 
tio reduction type will be. of great 
lue in operating the main tuning 
mdenser C;. 

The author used: a small surplus 
smitter base and panel and 
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nehed. Looking at the front of the 
nel (Fig. 4), the main tuning dial 
ll be seen in the center. At the 
tht of this control is mounted the 
y jack and a 6.3-volt panel light 
Wel, while directly above this is the 
andby switch. (If desired the key 
self, or leads to relay contacts may 
plugged into the key jack and used 
this purpose.) To the left of the 
ain tuning dial is located the dial 
Cx» and a 6.3-volt pilot light bezel 
th an unmounted-type miniature 
on bulb inserted with its leads 
7isted and soldered to stator posts 
©». The control at top left is the 
. “on-off”? switch to which is con- 
ected a pair of shielded leads which 
mn to the power supply. If a differ- 
t panel is used, the two switches 
own mounted at the top of the 
anel could be more conveniently lo- 
ted at the base of the panel. The 
unel markings for switches S; and &:, 
wn in Fig. 4, should be ignored. 


Fig. 4. Front panel of the W5DAD v.f.o. The photograph was made before calibration 
was completed; at this stage the old numbers have been erased from the surplus 
dial. The a.c. switch and standby switch are at upper left and right, respectively. 
Knob at lower left is for buffer-doubler tuning; above it is the neon-bulb tuning 


indicator for that stage. 


These are the original markings on the 
surplus panel. Both are single-pole, 
single-throw switches and are con- 
nected to the power supply by means 
of the cable and plug, Figs. 1 and 5. 

The milliammeter shown in Fig. 3 
is used to determine correct operation 
for the voltage regulator and need not 
be a permanent part of the circuit. 
The correct current value is 15 ma. 

C;, the 300-yuyfd. “postage stamp” 
ceramic padder, is mounted by its 
lugs. One terminal is soldered to the 
stator connection of C; while the other 
terminal is soldered directly by means 
of heavy wire to the plate terminal of 


Fig: 9: 


tilation. 


Under-chassis view of the v.fo. 
that happened to have a good vernier mechanism; only one section is used. 
be replaced by any good double-bearing type 250-ufd. condenser. 
connects to both stator posts of Ci. (lower right). 
The two variable condensers at right may be replaced by a single unit. 


At lower right are the keying jack and the pilot lamp. 


the 6SJ7 tube socket, thus making it 
self-supporting. 

In adjusting this condenser, turn 
the compression screw in until it is 
tight, then back it up about three- 
quarters of a turn. Move the main 
tuning dial through the entire range 
of the variable condenser, checking at 
both extreme positions of this dial for 
constant output. If there is noticeable 
variation, adjust C; until output re- 
mains constant over the entire range 
of the tuning dial. This adjustment 
is not critical and will be found to be 
in the neighborhood of 250 uufd. 

(Continued on page 185) 


The tuning condenser is a surplus item 


It may 
The neon bulb 
The chassis should have good ven- 
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| Collins Audio Products Co. is in ne way 
I affiliated with Collins Radio Co. 


FM Tuner Kit 


The FM-11 tuner is available in kit form with ~ 


the IF Amplifier mounted in the chassis, wired 


and tested by us. You mount the completed 


RF Tuning Unit and power supply, then after 


some simple wiring, it’s all set to operate. 
11 tubes: 6J6 RF amp, 6AG5 converter, 6C4 
oscillator, 6BA6 Ist IF, (2) 6AU6 2nd and 3rd 
IF, (2) 6AU6 6AL5 discriminator, 
6AL7-GT double tuning eye, 5Y3-GT rectifier. 


Sensitivity 6 to 10 microvolts, less than '2 of 


limiters, 


1°o distortion, 20 to 20,000 cycle response 
with 208 variation. Chassis dimensions: 12!2” 
wide, 8” 
supplied. Shipping weight 14 Ibs. 


deep, 7” high. Illustrated manual 


$1525 


The best for FM. The most sensitive and most 
selective type of ‘‘front end’’ on the market. 
6 to 10 microvolts sensitivity. Image ratio 500 
to 1. 6J6 tuned RF stage, 6AG5 converter, 
6C4 oscillator. Permeability tuned, stable and 
drift-free. Chassis plate measures 61/2'’x4V/2"’ 
In combination with the IF-6 amplifier, the 
highest order of sensitivity on FM can be at- 
tained, Tubes included as well as schematic 
and instructions, Draws 30 ma. Shipping 
weight FMF-3: 21/2 Ibs. Dial available @ $3.85 


FMF-3 Tuning Unit 


Two ALL NEW Complete Kits for 
Every High-Fidelity Need 


Each Collins Tuner Kit is complete 
with punched chassis, tubes, power 
transformer, power supply compo- 
nents, hardware, dial assembly. 
tuning eye, knobs, wire, etc., as 
well as the completed sub-assem- 
bliess FM tuning units, AM tuning 
units, IF amplifiers, etc., where ap- 
plicable. Since all these sub-assem- 
blies are wired, tested and aligned 
at the factory, Collins Pre-Fab Kits 
are easily assembled even without 
technical knowledge. The end re- 
sult is a fine, high quality, high 
fidelity instrument at often less than 
half the cost — because you helped 
make itt and bought it direct from 
the factory. Bring your present re- 
producing system up to date with 
a new Collins Tuner. 


1F-6 Amplifier 


A remarkable value! 6 tubes are used in the 
IF amplifier: 6BA6 Ist IF, (2) 64U6 2nd and 
3rd IF’s, (2) 6AU6 limiters and 6AL5 discrimi- 
nator. High gain, wide-band response (200 
KC) for highest fidelity. 20 to 20,000 cycles. 
Distortion less than 1/2 of 1%. Draws 40 ma 
@ 220 volts. Chassis plate dimensions: 
11-5/16'’x2V2"" Shipping weight: 3 Ibs. 


4 P.O. Box 368, Westfield, N. J. 
Tel. WEstfield 2-4390 


TUNERS 


= COLLINS, 3" 


AUDIO PRODUCTS CO. 


and 


FM/AM Tuner Kit 


The original 15 tube deluxe FM/AM 


~ pre-fab kit redesigned on a smaller 


chassis. The tuner now measures 14” 
wide by 12” deep by 712" high. This 
attractive new front and dial assembly 
opens up new applications where space 
is at a premium. Kit includes every- 
thing necessary to put it into opera- 
tion—punched chassis, tubes, wired and 
aligned components, power supply, 
comprises FMF.3 
tuning unit, IF-6 amplifier, AM-4 AM 


hardware, etc. Kit 


tuning unit, magic eye assembly and 
complete. instructions. All tubes includ 
ed. Shipping weight 19 Ibs. 


@, selected Basic Components For Special Applications 


748 


Tops in AM superhet performance! A 3-gang 
tuning condenser gives 3 tuned stages with 
high sensitivity and selectivity. Assembly is 
completely wired, tested and aligned ready 
for immediate use. Frequency coverage 540 
KC to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 6BE6 con- 
verter; 6BA6 IF amplifier and 6AT6 detector. 
Draws 30 ma @ 220 volts. Mounts on a chas- 
sis plate measuring 4''x73@"'. Ship- 
ping weight 27/2 Ibs. Dial avail- 
able at $3.85. 


AM-4 Tuning Unit 


RD-1C Tuner & Dial 


The COLLINS RD-IC FM tuner chassis is unique in the field. 
A whole, compact FM tuner and dial that fits in the palm 
of your hand. Convert AM sets to FM/AM receivers for only 
a few dollars! Unlimited applications where space is at a 
premium. Use in conjunction with your phonograph amplifier. 
Full frequency response to 20,000 cycles. Sensitivity 20 micro- 
volts, permeability tuned. Tuning unit and IF amplifier on 
the same chassis plate. Draws 40 ma @ 100 volts. Tubes: 


6AG5 converter, 6C4 oscillator, (2) 6AU6 IF amplifiers, 6AL5 
in new ratio detector circuit 
dial 5 lbs 


Shipping weight tune: and 


(FM Tuner Kit [) FM/AM Tuner Kit [Slide Rule Dial Assemt 
| (1 FMF-3 Tuning Unit (7 F-6 Amplifier [] RD-IC Tuner and D 
| (0 AM-4 Tuning Unit 


| INAME sss ee -- 
| ADDRESS... Ss Le) a eee 
| UTX ee oe oat ee a eee eee STATE ......---s. 23s 
| Amount for Kit $............ See weights, add shipping cost $.-...- 
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NY defects in TV receivers are 
not due to simple open or short 
circuits or bad components. Inter- 
ce troubles, whether they origi- 
outside the receiver or are 
ed by some section in the set, are 
ys difficult to locate and repair. 
article deals with various types 
nterference effects due to a.c. 
S inside the TV chassis. Some of 
effects are often incorrectly at- 
ited to other causes. 

ery circuit has electric and mag- 
fields surrounding its wires and 
ments but, in a TV receiver, for- 
tely, only a few sections have 
s strong enough to affect the per- 
ance of other sections. These 
iblesome a.c. fields are explained, 
interference trouble is discussed, 
effective repairs suggested. A few 
le gadgets which help in trouble- 
ting this type of defect are also 
ented. 


Types of Fields 


ig. 2 shows a simple coil such as is 
in the r.f. and i.f. sections of a 
set. Passing through the center of 
coil are magnetic field lines. They 
ys form a closed loop. At right 
les to the magnetic field we see 
electric field indicated by dotted 
s. The arrows showing the direction 
urrent and the magnetic and elec- 
fields reverse for each cycle of 
al frequency. Although a single 
ding is shown in Fig. 2, the loca- 
of both fields will not be changed 
0 coils are on the same form or a 
ar winding is used. 

more complicated field distribu- 
is shown in Fig. 3; a typical iron 
e inductance. Whether this is a 
yke or a transformer, the main 
gnetic field will be concentrated in 
iron laminations. There are also, 
vever, magnetic leakage fields 
ich are strongest in the directions 
wn. It is usually this magnetic 
kage field that links with other 
nponents and produces interference. 


e electric field in iron core trans- . 


mers is quite weak compared to 


fe 
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Fig. 1. Shown above are two handy tools 
for combating a.c. field effects. The up- 
per one is used for holding bypass con- 
densers temporarily at a chassis point; the 
botiom one is used for temporary shielding. 


How to detect and remedy interference effects in picture 


and sound caused by the TV receiver's own ac. fields. 


the magnetic one and rarely causes 
interference. 

The copper strap on the outside of 
the coil is used on better type power 
transformers and acts as a single 
shorted turn. Magnetic leakage fields 
will induce a current in the copper 
and this current, in turn, sets up a 
magnetic field opposing the original 
leakage field. Although the copper 
strap reduces magnetic leakage fields 
in this manner, it is not really a mag- 
netic shield. The only good shielding 
material against magnetic fields is 
“Mumetal,” which is used in many os- 
cilloscopes to protect the CRT from 
stray magnetic fields. 


Fig. 2. The magnetic and electric fields 
associated with a simple air-core coil. 


Fig. 3. The magnetic and electric fields 
issuing from a choke coil or transformer. 


Fields Inside the TV Set 


Although every current-carrying 
part has both a magnetic and electric 
field associated with it, only a few 
parts of the TV receiver are likely to 
cause trouble because of these fields. 

Every technician is familiar with 
the shielding used in the r.f. tuner. 
These grounded shields are plated 
steel or aluminum, and are effective 
against the electric fields surrounding 
the various coils. In the r.f. tuner the 
shielding serves two main purposes. 
One is to prevent coupling between 
the input and output of a tube, and 
the other is to reduce radiation of the 
local oscillator signal. 

Another possible source of interfer- 
ence exists, however, if the tuner has 
a corroded or open ground connection, 
or open r.f. bypass condenser. Under 
these conditions, the heater or “B+” 
wires may carry r.f., producing r-f. 
fields causing feedback and, possibly, 
oscillations. 

Most tuners are designed to mini- 
mize the possibility of regeneration at 
higher “B+” voltage but poor shield- 
ing can cause this trouble. An exam- 
ple of this is the following case his- 
tory. 

A popular brand set seemed to oscil- 
late occasionally on only one strong 
station; weaker stations were received 
perfectly. In this particular receiver 
a cascode amplifier was used and the 
tuner did not receive a.g.c. bias. The 
defect was only apparent when the 
a.c. line. voltage in the customer’s 
home exceeded 120 volts; usually dur- 
ing the daytime. At the shop, the line 
voltage was held at 117 volts and no 
oscillation appeared. 

The cause of the trouble was deter- 
mined as an increased ‘“B--”’ on strong 
signals combined with poor shielding. 
On weak signals the i.f. bias was low, 


Fig. 4. The effect of a grounded shield 
on the electric field lines of two coils. 


causing i. tubes to draw more cur- 
rent. This lowered the “B+” voltage 
which was also the plate supply for 
the r.f. amplifier and mixer. On a 
strong signal, however, the a.g.c. re- 
duced the current through the i.f. sec- 
tion, permitting the “B+” to rise. A 
poorly grounded shield in the tuner 
caused regeneration between the r-f. 
amplifier and the mixer. . 

This sort of defect is just one exam- 
ple of the effect a.c. fields can have. 
- Other tuner field troubles may not be 
apparent in the set itself, but may 
cause interference to neighboring re- 
ceivers due to oscillator radiation. 

The i.f. section is also quite sensi- 
tive to a.c. fields because of the large 
total amplification. A weak field due 
to the last if. coil may be sufficient to 
cause oscillation when it reaches the 
input stage of the if. section because 
of the great gain in the system. For 
this reason, most TV receivers use 
some shielding in the i.f. section, as 
shown in Fig. 6. Electrostatic shield- 
ing is used because the electric field is 
usually the most troublesome. 

The effect of a grounded shield on 
the electric field lines is shown in 
Fig. 4. A typical single-tuned, 3-stage 
if. section has a tunable coil as each 
plate load (Z; and L, in Fig. 4), and a 
coupling condenser from each plate to 
the following grid, C,; and C:;. If enough 
energy is radiated from L. to In, the 
tube V. will operate as a tuned-grid, 
tuned-plate oscillator. A grounded 
metal plate between the two coils will 
cause a shift in the field lines, as 


Fig. 5. 


shown in Fig. «. At the shield itself, 
the electric field from either coil must 
be zero. If the shield were not ground- 
ed, it would still reduce the coupling 
somewhat, but not nearly as much as 
when grounded. 

Another cause of trouble in the if. 
section is undesirable pickup. The lat- 
ter is occasionally due to the 60-cycle 
power frequency being picked up by 
a.g.c. bias wires which run near the 
power transformer or “B-+-” choke. 
More frequently, the i.f. coils them- 
selves act as resonant antennas and 
receive amateur or police signals 
which fall into the if. band. A trans- 
mitter radiates a strong electric field 
and the only way to prevent this in- 
terference from reaching the i.f. coils 
is to shield the entire i.f. section. Tube 
shields and a chassis bottom plate us- 
ually reduce this type of interference 
considerably. 

In addition to the r.f. and i.f. sec- 
tions, a.c. fields also cause trouble in 
the audio and synchronizing sections. 
Both audio and synchronizing signals 
are frequently interfered with by the 
vertical sweep pulse, a 60-cycle signal. 
Occasionally, the magnetic field from 
the power transformer causes hum 
pickup, but trouble from the vertical 
sweep is more prevalent. When hum 
or buzz is not caused by a defective 
“B+” filter condenser, or receiver 
misalignment, check for a.c. fields. 

When a check with the oscilloscope 
shows the a.c. hum in the filtered 
“B+” to be less than % volt for 300 
volts d.c., chances are that the hum is 
due to either leakage from heater to 
cathode in one of the audio stages or 
else 60-cycle hum picked up by a lead. 
In most TV sets, the audio leads going 
to the volume control are shielded and 
the shield is soldered to ground in sev- 
eral places. If the ground connections 
have become corroded, the wire may 
pick up a field either from a nearby 
power transformer or even from a 
heater wire running alongside the 
audio lead. 

In one case, the a.c. power leads 
traveled the entire length of the chas- 
sis next to the audio cable. The a.c. 
switch was mounted on the volume 


(A) The magnetic field lines of the ver'ical output transformer cross the 


lead carrying vertical synchronizing pulses, imoressing an output sawtooth on 
this line. (B) Proper lead shielding and rota‘ion of the transformer remedy this. 
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INTEGRATING NETWORK 
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me, 
control and the only ground point for 
the shielding braid was right at the 
point where the volume ccntrol was 
grounded. When the volume contro} 
became noisy and was replaced, the 
shielding braid was clipped off at the 
ground. The new volume control was 
wired in and the shielding braid left 
hanging. When the set was turned on, 
a loud 60-cycle hum was heard which 
had not been there before. Moving the 
a.c. leads or grounding the shield of 
the audio lead reduced the hum. The 
missing ground connection was then 
discovered and the defect quickly rem- 
edied. 

The vertical output transformer has 
quite a strong field, especially in some 
of the cheaper-type transformers us- 
ing a minimum of iron. Buzzing, due 
to the leakage fields of these trans- 
formers, occurs mostly after some re- 
pair has been made which changed 
the path of an audio lead, or where a 
new and different vertical transformer 
has been installed. This type of defect 
is often found in custom-built TV sets 
or assembled kits, and can be elimi- 
nated by moving or rotating either the 
transformer or the lead picking up 
the field. 

In many TV sets the vertical syn- 
chronizing circuit is quite stable, but 
on medium or weak stations it ap- 
pears impossible to get good interlace. 
In a number of cases the lead carrying 
the vertical synchronizing pulses also 
picks up the vertical flyback pulse. 
When viewed on the oscilloscope, only 
one broad pulse is seen at the grid of 
the vertical oscillator. If the vertical 
output tube is pulled out, the broad 
pulse disappears and the correct inte- 
grated synchronizing pulse is visible. 
The integrated pulse is what should 
control the vertical oscillator so that 
it triggers at slightly different times 
on alternating cycles. This is what 
produces interlacing. When the feed- 
back of the vertical output amplifier 
smothers the synchronizing pulse, syn- 
chronization may appear stable, but 
there is no chance for the slight shift 
in triggering due to the original syn- 
chronizing pulse. : — 

In Fig. 5A, not only the magnetic 
field of the vertical output transform- 
er, indicated in solid arrows, but also 
the electric field (the dotted circles) 
act on the lead going to the vertical 
oscillator grid. If the polarity is right, 
the radiated pulse will be added to the 
synchronizing pulse, resulting in poor 
interlace. When the polarity of the 
radiated pulse is opposite to that of 
the synchronizing pulse, the difference 
between the two might not leave 
enough pulse for stable synchroniza- 
tion. In either event, the best remedy 
is indicated in Fig. 5B. Here the 
transformer is rotated 90 degrees so 
that the magnetic leakage field lines 
no longer link with the wire. To re- 
move the effect of the electric field, 
the wire has been shielded through 
the use of a grounded copper braid. — 

Another a.c. field causing occasi 
trouble in special installations is 
loudspeaker leakage field. The 
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waker action sets the internal struc- 
e of some tube into vibration. 

‘he strongest electric a.c. field in 
j entire TV set is found in the highs 


: ly high voltage and low current, 
al electric field surrounding the fly- 
ok transformer is much larger than 
§ magnetic field. However, because 
9} electric field is so strong only dur- 
* the retrace time, few interference 
wubles result. In the vast majority 
sets, the HV section is shielded, 
in some receivers the leads going 
‘the deflection yoke are also shielded. 
Most of the defects due to the high- 
tage fields occur outside the shielded 
ze. Barkhausen oscillation, recog- 
\sed by the black vertical stripes, es- 
cially on weak signals, is often 
Sused in part by linkages with un- 
elded yoke leads. In most of the 
ler RCA, Emerson, and other sets us- 
¥ an aircore-type flyback transform- 
» the position and length of the yoke 
ids are quite critical. The popular 
edy for Barkhausen oscillation is 
S mount a small permanent magnet 
the output amplifier tube and lo- 
e it at the one spot that removes 
2 oscillation. 

he most frequent complaint con- 
wrning high-voltage section a.c. fields 
the interference caused to nearby 
floadcast receivers. This is due to the 
rmonics of the 15,750-cycle flyback 
Ilse which are radiated and picked up 
‘the broadcast band. Better shield- 
ig and bypassing of all heater and 
+” leads going into the high-voltage 
ge should reduce this interference. 


Troubleshooting 


We have outlined the most frequent 
»fects due to various a.c. fields, and 
9w some hints to make troubleshoot- 
g this type of defect easier are in 
der. For one thing, how can we be 
ire that an interfering signal is 
cked up through its field and is not 
pming through the heater, “B+,” or 
as supply ? 

A few simple tests can be made. Use 
he oscilloscope to check for any inter- 
rence signal at the heater, “B+,” 
d bias supply points. Bypass these 
oints temporarily near the source of 
ouble to be sure that no r.f. signal 
des in at frequencies that are beyond 
e range of the oscilloscope. 

To bypass some points momentarily, 
se the insulated condenser holder 
own in Fig. 1. This is merely a 
ned-down polystyrene rod having 
lots at each end. One end holds a 
000 nufd. ceramic disc condenser; the 
ther end holds a .01 ufd. condenser. 
he smaller condenser is used for r.f. 
nd if. bypassing; the larger one for 
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mein 1. SHIELDS 


Fig. 6. The underside of a TV set showing the shielding used for the if. stages. 


video and audio. A simple device like 
this permits holding a good bypass con- 
denser right at the desired location and 
observing its effect repeatedly. 

To observe a.c. fields at r.f. or if. 
frequencies requires special receivers, 
but lower frequency fields due to 60 
cycle, 15,750 cycle, and audio frequen- 
cies can often be seen on the oscillo- 
scope. If the field is an electric field, a 
single straight piece of wire connected 
to the oscilloscope cable will pick up 
enough to show on the screen. For 
magnetic fields, coil five to ten turns of 
hook-up wire around a 1-inch diameter 
form. Connect one side to the oscillo- 
scope ground, and the other to the ver- 
tical input. 

As mentioned previously, only ‘“Mu- 
metal” is a good shield for magnetic 
fields. Soft iron at least % inch thick 
is a fair shield for magnetic fields. The 
best method for dealing with magnetic 
field interference, however, is to turn 
the offending part 90 degrees, or else 
relocate it. 

For electric fields any conducting 
metal makes a satisfactory shield, es- 
pecially when it is grounded. The soft 
copper plate with insulated handle 
shown in Fig. 1 is another convenient 
tool for tracing a.c. fields. The copper 
piece is held down against the chassis 
between suspected parts. Because it is 
thin and flexible, it can be bent, twist- 
ed, or folded into any shape that the 
layout of the chassis requires. By add- 
ing an insulated handle, accidental 
touching of “B+” or shorting is 
avoided. 

In some cases it may be desirable to 


use a shield which will be effective 
against electric fields but which will 
not oppose magnetic field lines. In 
such places a Faraday shield may be 
used. 

The Faraday shield consists of a 
sheet of polystyrene or similar insula- 
tor, about %-inch thick and as long 
and wide as necessary to cover the 
area to be shielded. On this sheet is 
laid out a grid of parallel wires (No. 
20) equally spaced from each other by 
about the width of the No. 20 wire, 
and soldered at one end only to a 
ground bus. The wire grid should be 
cemented to the polystyrene sheet by 
a few coats of Duco or similar cement. 
Care should be taken that the wires 
do not touch each other except along 
the ground bus. 

This shield will effectively ground 
each electric field it comes in contact 
with, thereby preventing the fields’ 
from impinging on each other. How- 
ever, the shield does not present a> 
closed circuit to a magnetic field and, 
therefore, the magnetic field cannot 
induce currents in it, currents which 
set up a magnetic field opposing the 
original one, as explained earlier. 

The a.c. fields, both magnetic and 
electric, are essential to the operation 
of any TV receiver. The defects caused 
by the interaction of these fields with 
other components or other fields are 
often harder to recognize than ordinary 
parts troubles. By knowing the loca- 
tion, direction, and effect of the most — 
likely offenders, the experienced tech- 
nician can easily remedy such defects 
caused by a.c. fields. ‘ 
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, easy...split second installation! 


corner reflector 


vhf antenna 


Identified by its golden screen 
FACTORY -ASSEMBLED 


e vibration-proof 

e ready to install 

e reduces installation cost 

e sturdily constructed 

@ only | mast bracket to attach 
@ anti-corrosion plating meets 
government specifications 


UHF “WISHBONE”’ INSULATOR 


Only Telco gives you this remark- 
able ‘‘plus’” feature 


1-2-3 Ready “Je Go! 


FACTORY-ASSEMBLED UNIT 


2 OPEN LIKE A BOOK . . . FASTEN 
STRUT WIRES 


3 MOUNT ON MAST ... JOB COMPLETE 


NO. 8965 Butterfly 
Wishbone Anten 
List $5.50 
With Stacking 


No. 9000 “Golden 
: ae oS indoor UH 
No. 8642 Universal _ Pure Gold Plate 
Lightning Arrestor List $4.95 _ 
U. L. Approved e 
List $1.25 


WRITE FOR FREE TELCO CATALOG 
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: Rear view of 
ialvania 1-518 chassis 
ahg the low-voltage recti- 
®es on the power transformer. 


PR 1954, Sylvania is introducing two 

“J-inch chassis, a 24-inch chassis, 

“yo 21-inch chassis, and a 17-inch 
sis. Because the 21-inch 1-518 de- 
chassis utilizes many interesting 
circuits, it will be discussed fully 
is article. 


Tuners 


ne General Instrument u.h.f. tuner 
as part of the 1-518 television 
sSis is a capacitance-tuned type. 
Mschematic diagram is shown in 
D. Two type 1N82 germanium di- 
are used as oscillator doubler and 
er, and a type 6J6 tube functions 
he u.h.f. oscillator. The antenna 
t impedance to~the preselector 
ion of the tuner is a balanced 300 
is. A push-pull type of oscillator, 
ed from the Hartley circuit, is 
1 so that the capacitance of the 
2d circuit can be higher since it is 
between the two tubes. This 
es the tube interelectrode capaci- 
e a small percentage of the total 
the 6J6 can be replaced without 
much detuning of the circuit. This 
te generates a signal of one-half 
desired frequency. 
he oscillator output is coupled to 
oscillator doubler stage, some- 
es called a distortion amplifier. At 
stage, the frequency of the oscil- 
r output is doubled in such a man- 
as to place the u.h.f. oscillator 
ration on the high side of the car- 
' frequency. Thus, the video if. 
ier comes through higher than the 
io if. carrier. 
he oscillator doubler output and 
preselector output are fed to the 


io stage, consisting of the mixer — 


tion of the tuner and the mixer 
we, 
ember, 1953 
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Service Dept., Sylvania Electric Products Inc. 


Circuit explanation and service data for new Sylvania 


TV receivers, including a complete schematic diagram. 


germanium diode. At this stage, the 
output signal of the oscillator doubler 
and the incoming u.hf. signal are 
mixed, with the result that a hetero- 
dyne frequency is produced within the 
44 me. if. band of the TV receiver. 
The output of the mixer is coupled to 
the v.h.f. tuner strip, tuned to the 
receiver if. frequency. 

As for the replacement of tubes in 
this u.h.f. tuner, the 6J6 tube and the 
1N82 germanium diodes may be re- 
placed without upsetting any of the 
critical circuits. However, it has been 
found that if the tube shield is tilted, 
or the 6J6 tube itself is placed im- 
properly in the socket (tilted to one 
side but maintaining pin contact), the 
frequency of the oscillator may be af- 
fected. This is indicated by the sta- 
tion not tuning to the proper channel 
or by a high noise level with a weak 
signal. 

At the present time, due to the 
shortage of u.h.f. test equipment, it is 
recommended that these tuners be 
returned to the distributor for any 
needed repairs. However, it is ex- 
pected that simple tube or crystal re- 
placement should be tried first. If you 
have the necessary equipment, by all 
means do your best to repair tuners 
in the field. 

A cascode v.h.f. tuner is used in the 
1-518 chassis. The channel switching 
of the cascode tuner is accomplished 
by a detent-type rotating turret which 
changes r.f., mixer, and oscillator coils 
for each channel. The bandwidth of 
the output of this tuner is 42.1 to 
45.75 me. 

The ultimate sensitivity (or mini- 
mum usable signal) of a set is not 
determined by the amplification of the 


receiver but by the internal noise gen- 
erated in the r.f. stage of the tuner. 
The r.f. amplifier stage is the most 
critical with respect to noise because 
the noise that it generates is amplified 
the most before reaching the picture 
tube and any noise generated in later 
stages is usually masked by the 
greater magnitude of the r.f. amplifier 
noise. Consequently, any tube noise 
developed in the r.f. amplifier should 
be as small as possible. 

One of the major sources of noise in 
a tube is the random fluctuations in 
the electron flow from cathode to 
plate. This is called the “shot effect.” 
In multigrid tubes, these random fluc- 
tuations are multiplied by the division 
of current by the individual wires of 
each grid. Therefore, it is easily seen 
that pentodes would cause much more 
noise than triodes. However, until re- 
cently, triodes have not been used as 
r.f. amplifiers because they require 
neutralization to prevent regeneration 
and oscillation. This is an extremely 
critical adjustment at TV frequencies. 
The cascode tuner circuit eliminates 
this requirement and combines the 
high gain and stability of a pentode 
amplifier with the low noise charac- 
teristic of a triode amplifier. 

As is seen in Fig. 3, a 6BK7 double 
triode is used, having a grounded-cath- 


‘ode stage followed by a grounded-grid 


stage. The gain of the grounded-cath- 
ode stage is low enough to eliminate 
feedback problems. However, neutral- 
izing feedback by C: is used to im- 
prove the noise figure and is not 
necessary for stable operation of the 
amplifier. 

The grounded-grid stage has its grid 
at a.c. ground through the bypass con- 
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Cs, 800 uxfd. Thus, the input 


a 


Qg 


SIGNAL GENERATOR 


put circuits are effectively iso- 
the shielding action of this 
‘aking the stage inherently sta- 
is stage is cathode driven. The 


cathode-driven amplifier differs from 
a grid-driven amplifier in that the sig- 
nal changes the cathode voltage to 
vary the grid bias instead of changing 
the grid voltage to vary the grid bias. 


VIDEO I|.F. ALIGNMENT 


Table 1, Alignment procedure for the video i.f. and sound circuits of the Sylvania 1-518 series TV chassis. 


The oscillator-mixer stage is of the 
standard type used in such tuners. The 
44 mc. if. strips are added to the tur- 
ret for conversion to u.h.f., permitting 
the 44 me. if. output of the u.h.f. tuner 


Same as above 


4.5 mc. un- 
modulated 


er, 1953 


Pin 2 of V; 


100,000-ohm 
resistor to 
terminal 5 
of T 2 


reading 


4.5 MC. TRAP ALIGNMENT 


V.T.V.M. 


Pin 11 of Vos, 


the picture 
tube 


Le, for minimum 
reading 


= OUTPUT 
FREQUENCY CONNECT TO INDICATOR CONNECT TO ADJUST REMARKS 
39.75 me. Raised tube | V.T.V.M. Across diode | Li; (top) for Set the tuner to a free 
unmodu- shield on load resistor,, minimum reading | channel. Apply —12 volts 
lated oscillator- 152 between the junction: of 
(636) V, Rj37-Cis;; and chassis 
43.25 oy ria) of V. | Oscilloscope Pin 5 (plate) L;; (bottom), L, Removea.g.c. voltage. Dis- 
center fre- of V;, 6CB6, (tuner), and L;, connect T;; primary 
quency. 10 through through de- for curve below: from pin 5 of V;; connect 
mc. sweep. hole in tector circuit. a .53(B0T) a 330-ohm resistor in its 
Marker gen-| tuner See Fig. 4 place. Lower the V, 
erator at cover shield. Set the v.h.f. 
45.75 mc. tuner between any two 
and 42.1 mc.) channels. 
41.25 me. Same as | Same asstep 1 | Same as L;; for minimum Same as step 1 
unmodu- step 1 step 1 reading 
lated 
47.25 mc. Same as fame as above | Same as T <6 (top) for mini- 
unmodu- above above mum reading 
lated 
41.25 mc. un-| Same as Same as above |} Same as T;5 (top) for mini- 
modulated above above mum reading 
44.0 mc. un- | Same as | Same as above | Same as T;3 for maximum Reduce signal generator 
modulated above above reading output to keep v.t.v.m. 
reading between | and 2 
volts 
42.0 mc. un- | Same as Same as above | Same as T., for maximum 
modulated above above . reading 
45.2 mc. un- | Same as Same as above | Same as T;« (bottom) for 3 
modulated above above maximum reading | 
43.2 mc. un- | Same as Same as above | Same as Ti: (bottom) for 
modulated above above maximum reading 
Repeat steps 3 to 5 inclusive 
43.25 me. Raised tube Oscilloscope Across diode | Tss, Ts7, Ts5 (bot- 
center fre- shield on load resistor,| tom), and T;; 
quency. 10 2 Riz, with (bottom) for re- 
mc. sweep. 33,000-ohm- sponse curve below: 
Markers at isolation 45.0§MC RESPONSE 
41.25 me., resistor in meee 
42.1 mce., series with 
45.75 mce., hot scope 
and47.25mc. lead 
SOUND ALIGNMENT 
Tune to on-the-air TV | V.T.V.M. Pin 5 of Vw Tse (bottom) ; Lee 
channel (6ALS) ; for maximum 
ground lead reading 
to pin 7 
V.T.V.M. Through T;. (top) for zero Connect ground lead of 


v.t.v.m. to junction of 
two matched 100,000- 
ohm resistors connected 
in series across Rj1p 


Short pin 1 of V; (4th 
video i.f. amplifier) to 
chassis 
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1-$16-2 ONLY 
40MC.1.F. STRIP 


1-$18-2 ONLY 
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AGC...” 

GREEN LEAD 

UH.F.-V.H.F. SWITCH FOR |-Si86-2 
SHOWN IN UH.F POSITION 


Bt 260V 
BLUE LEAD 
V.H.F.-U.HF. 
ANT. TERMINALS 


UHF V.H.F-U.H.F. 
VHF ANT BOARD 


TO V.H.F. 
TUNER ANT. LEADS 


FINE TUNING CONTROL 


(WIRE LOOP NEAR Ci2) 


We 


££ 


SHIELDED 
LEAD 


Le 
OuTPUT 


j20V 
WHITE LEAD WITH 
REO TRACER 


BLACK LEAD 
63V FILAMENT 


Ls L7 
e 


TUNER core STRIP NUMBERS ON SCHEMATIC REFER TO 


COIL CONNECTIONS 


Fig. 3. Schematic diagram of the v.h.f. tuner used with the Sylvania 1-518 


series TV chassis. 


INPUT 


(NOT Peecce nt IF SHIELDED LEAD 
S USED ON SCOPE) 


Fig. 4. Detector circuit used in step 2 
of the video i.f. alignment procedure. 


to feed right through the v.h-f. tuner. 
The oscillator coils are slug tuned and 
adjustable from the front of the re- 
ceiver so that all channels can be 
adjusted with the fine tuning control, 
Cy, remaining in the center of its 
range, so that fine tuning will not be 


Note the u.h.f-v.h.f. switch at the lower left corner. 


needed when you change channels. 

The L; slug on the tuner should not 
be used for correcting split tuning 
in the fringe as had been done on 
former Sylvania chassis. It is part of 
the bandpass stage of the video if. 
and changing its tuning without test 
equipment may seriously affect the 
alignment of the receiver. 


Video Circuits 


The if. amplifier consists of four 
tubes together with their tuned cir- 
cuits and traps (Fig. 2). The tuned 
circuits are staggered, that is, each 
circuit is tuned to a different fre- 
quency within the if. passband and 
each circuit is adjusted by means 
of resistance loading to have a certain 
bandwidth. The over-all result is to 


Fig. 5. Schematic diagram of the u.h.f. tuner available for the Sylvania TV sets. 


IF OUTPUT 


300 OHM 
ANTENNA 
INPUT 


SECTION 


IST RF SECTION 
2ND RF SECTION 
OSC. DOUBLER 


0) 
ae a L28 C30 
3 4 —— 
== Fe 80 


goal - 3V.FIL. 


PRESELECTOR 


= 
, 
‘ 


produce an if. response curve wh 
is flat-topped and which passes a ha 
of frequencies from 42.1 mc., at ; 
proximately 70% response, to 45 
me. (video carrier) at 50% respon 

All i. transformers and traps ; 
enclosed in a shielding can with { 
exception of the cathode trap in { 
4th if. This minimizes radiation 
the higher i.f. frequencies. The tr; 
which are included in the i.f. syst 
function to produce high attenuat 
for a specific frequency. Two of thy 
traps are tuned to attenuate the |; 
companying sound carrier. One t 
is adjusted to attenuate the adjac 
channel sound carrier and one trap 
adjusted to attenuate the adjac 
channel video carrier. 

The bandpass stage of the 14 
chassis is located at the beginni 
of the video strip instead of at 1 
end as in former Sylvania chas: 
The bandpass primary is Ls on 1 
tuner. Its secondary is L:; located 
the main chassis. The can next 
L;; is the link shunt coil, Ls:, used 
a bandwidth coil. Only the posit 
of the bandpass response can be ; 
justed with the primary and 5 
ondary coils; relatively little can 
done to its width or amplitude. 7 
incorporation of the link shunt ¢ 
gives control over the bandwith a 
hence, the amplitude of the bandp: 
This makes the adjustment of | 
stage much more flexible. The 1 
mary.and secondary are adjusted 
that the picture i.f. carrier, 45.75 n 
is up on the right corner of the 
sponse curve and then the link shi 
coil is adjusted to shape the curve 
that 42.1 me. is on the left corr 
This gives the optimum response ¢ 
prevents a loss in gain or bandwi 
due to coil variations that give 
little or too much bandwith. 

Bifilar wound transformers 
used in the video i.f. stages. This f 
of transformer has the primary ; 
secondary wound simultaneously 
the coil form giving overcoupli 
The overcoupling produces two pe 
on its response characteristics. Ei 
transformer is tuned to favor just | 
of the peaks, the other peak is 
enough away and its amplitude 
small enough so as to have but 
small effect on the over-all respo! 
By using bifilar wound transform 
a maximum transfer of energy fr 
plate to grid is effected. Noise | 
munity is improved since the §£ 
time constant is lower than when 
coupling is employed. Also, trou 
which might result from leakage 
failures of coupling condensers 
eliminated. 

At 44 mc., harmonic radiation 
comes an important factor. 7 
shows up as “tweets” or interfere 
patterns. in the picture. The h 
amplitude of the signal at the vi 
detector stage could present seri 
radiation problems were it not for. 
use of a crystal diode for a detec 
This eliminates components such 4 
tube socket’ and heater leads 

(Continued on page 188) — 
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ESIGNED 
BY AND FOR YOU 


mother Tube Caddy? Yes, but you service-dealers helped us design this one. 
ped us throw out a dozen almost-right designs. Stayed with us until the CBS- 
tron Tube-and-Tool Caddy became your Caddy. Built the way you want it. 


jour new Caddy has literally dozens of features . . . many unique. Here are 
sy afew: Roomy... holds 218 tubes! Also all your necessary tools, small parts, 
s/-ohmmeter, flashlight, and reference data. Compact . . . functional design 
mites not one inch of space. Accessible . . . everything in sight and reach. Rugged 
‘strong, tip-proof — used safely as seat. Test Mirror . . . reversible for protec- 
*. — mounted in cover supported by adjustable friction hinge. 

Yorry, there’s just not enough space to tell all. But see your new Caddy your- 
self at your CBS-Hytron dis- 
tributor’s. He has a red-hot 
deal for you. He'll show you 


how amazingly easy it is for Open front 
you to own this unique CBS- and top 
Hytron Tube-and-Tool views. 
Caddy. See him today. 
saretians 
CBS-HYTRON TOOL 


Orie 
SEAVICEMED 


Ever wished you had a combination 7-Pin and 9-Pin Straightener? 
One that was handy, compact, light? But also a precision job, just like 
CBS-Hytron’s original 7-Pin and 9-Pin Straighteners? 

Here it is: The new CBS-Hytron Twin Pin Straightener, SH79. 
Same life-time, wear-and-corrosion-resistant steel dies. Same individ- 
ually drilled, precision pin-circle holes. Same absence of guide-posts, 
permitting that final touch of sidewise straightening. The ‘‘Twin’’ is 
also roll-proof. 

And the Twin is only 98¢ net. Get at least two... for pocket, tool kit, 
bench. Call your CBS-Hytron distributor today. Yes, he still has the 
famous individual CBS-Hytron 7-Pin and 9-Pin Straighteners at only 
65¢ each net. Get them, too. 


CUTTING YOUR CALL-BACKS WITH CBS-HYTRON CTS-RATED*5AW4 and 6CU6? 


They’re the most talked-about tubes in TV today. CBS- 
Hytron CTS-Rated 5AW4 and 6CU6 are both rated for 
dependable Continuous Television Service. Heavy-duty 
work horses, they replace the 5U4G and 6BQ6GT re- 
spectively, 

Brand new designs, not just improved tubes, the 5AW4 


loaded rectifier and horizontal amplifier sockets . . . even 
in 21-inch jobs. 

Start slashing your call-backs with these tubes right 
now. 5AW4 and 6CU6 are available only from your CBS- 
Hytron distributor. See him today. Ask for complete 
5AW4 and 6CU6 data. Or write direct. Above all, don’t let 
another day slip by without trying these wonderful, new 


3 and 6CU6 have big safety factors. Give you long... long 
; trouble-free life. Loaf in those hard-working, heavily CBS-Hytron CTS-Rated tubes. 
yr ol 

4B) *Rated for Yes, more CBS-Hytron CTS-Rated tubes are coming. Watch for them. 
Continuous Pain 

Television a 

Service S 
CBS-HYTRON Main Office: Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc, 

Manufacturers of ON A MEMBER OF THE CBS FAMILY: CBS Radio « CBS Television ¢ Columbia Records, Inc. 
Receiving Tubes Since 1921 CBS Laboratories  CBS-Columbia, Inc. ¢ and CBS-Hytron 


ember, 1953 


Over-all view of the 
sound-actuated electronic 
switch. It can be installed 
in a TV set or any 
gear it is to control. 


By LT. COMDR. BENJAMIN G. LEWIS, USNR 


Electronics. Training Officer, U.S. Naval Air Station, Willow Grove, Pa. 


Whistle away TV commercials or turn your audio gear on 


and off by means of this 


tuated electronic switch which 

automatically reverses its action 
on successive cycles. The switch was 
originally constructed to provide con- 
venience in switching audio systems on 
and off. After being tested it was in- 
corporated in the author’s television 
receiver to allow the elimination of 
the sound output from the loudspeak- 
er when the program material was 
considered undesirable, when desiring 
to converse, or when answering the 
telephone or door. It may readily be 
adapted for other uses such as open- 
ing and closing doors or starting and 
stopping model trains, airplanes, or 
boats. 

Obviously the simplest method of 
switching something on and off is to 
insert a switch in series with it. A 
method of switching a sound system 
on and off from anywhere in its vicin- 
ity without actually carrying the 
switch is to trigger off a relay circuit 
by a sound which can be easily pro- 
duced by any human being. One such 
sound is a whistle which most people 
can do without any accessory equip- 
ment. 

The design problem was to construct 
a circuit which would cause a pair of 
contacts to open when a tone was 
whistled. The contacts must then re- 
main open, irrespective of normal 


T tee: article describes a sound-ac- 


noise and conversation, until a tone of . 


approximately the same pitch is 
whistled again, at which time the con- 
tacts must close and remain closed 
until the tone is again whistled, ir- 
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sensitive switching circuit. 


respective of normal noise in the room. 
This latter includes sound output from 
the loudspeaker. 

The major advantage of utilizing 
the whistle to actuate the electronic 
switch lies in the fact that it has a 
selectable pitch. This permits the use 
of a resonant-type amplifier which en- 
ables the switch to _ discriminate 
against normal sounds, whether from 
conversation or from the audio sys- 
tem, and only to respond to a whistle 
of the correct tone. 

The whistle has a further advantage 
in that the electronic switch may re- 
ceive its energy from a small micro- 
phone of cheap construction. The lat- 
ter follows because a wide frequency 
range is not only unnecessary but un- 
desirable. The microphone may be 
small and easily hidden behind a pic- 
ture or cabinet so that no external 
connections to the unit are visible. If 
desired the microphone and electronic 
switch unit may bé installed in a 
television cabinet. Before actually de- 
scribing the device the author wishes 
to state that it has rendered a defi- 
nite service in allowing undesirable 
portions of program material to be 
conveniently eliminated. It also has 
given great enjoyment in continually 
astounding the layman, most of whom 
are amazed to observe that a short, 
easily produced whistle, sounded from 
anywhere in the room can cause such 
reliable switching action. 

The circuit consists of a two-stage 
resonant amplifier, a double diode, two 
switching triodes and three sensitive 


Suttle 


relays. Two relays will suffice i 
has double-pole, double-throw 
tacts. This type was not easil: 
tainable hence two similar r 
wired in series, were used. No 
but standard type parts were | 
porated, hence the unit is easil 
produced. 

Circuit symbols refer to the 
matic diagram. The two-stage 
nant amplifier consists of Vi, a 
gain pentode, and Vz, a triode 
provide sufficient gain so that an 
nary crystal microphone could be 
V, is a 6AC7 pentode. Caution mi 
observed in selecting a 6AC7 wh 
not microphonic. The plate loa 
tween the two stages is made res 
by replacing the conventional re 
with an audio reactor and the 
shunting the reactor with a ¢: 
tance of such a value as to prod 
parallel reasonant circuit having 
quency whose pitch can easi. 
whistled. Since the average h 
whistle is practically a pure sine 
i.€., carries few overtones or harm 
all of the energy contained i 
whistled note is available to t 
off the circuit. 

Experimentation showed tha 
gain of the amplifier must-be car 
adjusted. Oversensitivity result 
occasional triggering off of the < 
by sounds either emanating fro 
audio system or being produced 
room. Undersensitivity result: 
failure of the whistle to produc 
desired switching action from 
corner of the room. Further, i 
shown that the selection of an’ 
reactor with high inductance an 
resistance (high “Q”), resulted i! 
high selectivity that the av 
human being could not always v 
the correct tone required to t 
off the switch. By utilizing th 
ohm (d.c. resistance) primary 
old audio transformer as Li, the 
load of V;, the resonant amplifi 
sufficient gain to actuate the elec 
switch on picking up tones from 
900-1000 cps, yet discriminated 4 
other frequencies to prevent unv 
or accidental triggering. 900-10 
was the frequency the auth 
easiest to whistle. 

The value of C, the shunting 
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, is determined by connecting 
jislatput of the two-stage amplifier 
.c. vacuum-tube voltmeter or an 
pscope. Insert the audio reactor, 


to the circuit. Whistle whatever 
}iyou find most convenient to pro- 


nts until a resonant condition, 
aximum output, is indicated. 


the circuit. If a reactor having 
ding whose d.c. resistance is 
500 ohms is used, adequate but 


p-pver-selectivity will be achieved. 
)7 further increase the reliability 
‘b circuit in discriminating against 


ry room noise and loudspeaker 

at, a time delay of approximately 
fogsecond was introduced in the 
ething circuits. The configuration 


& described below. 
we sequence of operation and func- 
description of the various cir- 
omponents may best be described 
*tonsidering the action of each 
veh cycle as follows. 


Condition One 


i relays open. Switch, which is 
ected through terminals 2 and 3 
3, iS closed. 
icrophone picks up sound of ap- 
‘Simately correct frequency. 
*8Sound is amplified by V: and Vou. 
yOutput of Vesa is connected to a 
> and opposite cathode (terminals 
Y#d 5) of duo-diode, V3. 
saThe negative rectified output of 
WBpicked off at terminal 3, is 
‘ended through terminals 2 and 3 
play #2 and for the present has 
effect on the circuit. 
‘4 The positive rectified output of 
ebicked off at terminal 8, charges 
@hrough resistor Rs, introducing a 
delay of about one second in the 
it. ‘The positive potential is ap- 
@i to the grid of V;. Unsustained 
wids of the correct frequency which 
picked up by the microphone and 
ih do not have sufficient amplitude 
ongevity to charge C; to a value 
tive enough to initiate the switch- 
action, leak off through Rs. 
A fixed bias of about plus 12 
S is maintained at the cathode of 
This bias is produced by the 
“Gder network, Rw and Ru. With no 
‘ential appearing across C;, this bias 
ficient to keep V:; virtually cut 
The plate current of V:; flows 


Relay #3 remains open by virtue 
he fact that V2sz, whose plate cur- 
must flow through the relay coil, 
‘Wperated at a very low plate volt- 
with subsequent low plate cur- 
_ Note that one end of Rs is 
inded through contacts-2 and 3 of 
i). This reduces the plate voltage 
22 to less than 50 volts. 

#. When the positive potential de- 
Npped across C; drives the grid of Va 
iciently positive to increase its 


plate current to such an extent that 
RL, and RL:.close, the following con- 
nections are made or broken: 

1. Terminals 2 and 3 of RL, open. 
The plate voltage of Vs thereby in- 
creases, causing an increase in the 
plate current of V.;. This increased 
current, flowing through the coil of 
RL;, closes the relay. 

2. Terminals 1 and 2 of RL; close. 
Grid V, is thereby grounded, prevent- 
ing any further impulse or transients 
introduced into the circuit from affect- 
ing performance. 

3. Terminals 2 and 3 of RL; open, 
disconnecting any loudspeaker or 
other device which is connected in 
series with these terminals. (Note: In 
the circuit as used with a loudspeaker, 
one side of the secondary of the audio 
output transformer ‘was grounded and 
the voice coil was connected so that 
it could only ground through terminal 
3 of RLs.) 

4. Terminals 1 and 2 of RL; close. 
This grounds the cathode, pin 8 of Vi, 
removing the plus 12 volt bias. With 
its grid and cathode both grounded, 
V. conducts heavily enough to keep 
RL; and RL: reliably closed. The series 
resistor, Rs, limits the current flow to 
a safe value. 

d. Terminals 2 and 3 of RL: open. 
This removes the ground from the 
grid of V2, and connects it directly to 
the plate, pin 3, of the diode, V;. The 
circuit is now in condition (2). 


Condition Two 


All relays closed. Switch open. 
a. At some future time the micro- 
phone again picks up sound of ap- 


proximately the correct frequency. 

b. This sound is amplified by V, and 
V.4 and rectified by V:, as before. 

c. The negative rectified voltage 
developed at the plate, pin 3 of V;, is 
applied to the grid of Ves. The positive 
rectified voltage has no effect, inas- 
much as pin 5 of V; is now grounded. 

d. The amount of negative voltage 
developed across C1, depends upon the 
longevity, frequency, and amplitude 
of the sound picked up by the micro- 
phone. The values of Ris and Cu were 
selected to provide reliable reverse 
switching action with a’ whistle of 
medium intensity and duration of 
slightly over one second. This prevents 
unwanted sounds from affecting the 
circuit. Note also that the large con- 
denser, Cy, which is placed from the 
plate of V2; to ground, also adds time 
delay to the circuit by preventing the 
rapid change of plate voltage of Vzz. 

e. As the negative voltage builds up 
at the grid of Vez, the plate current is 
reduced. Finally the current is low- 
ered sufficiently to permit RL; to open 
and the following connections are 
made or broken: 

1. Terminals 2 and 3 of RL; close, 
re-connecting the loudspeaker. 

2. Terminals 1 and 2 of RL; open, 
ungrounding the cathode of V, and re- 
applying the plus 12 volt bias to it. 

3. Plate current of V, immediately 
drops, opening RL; and Rlx.- 

4. Terminals 2 and 3 of RI close, 
reducing the plate voltage of V2 to 
less than 50 volts. RL; therefore re- 
mains open even though the sound 
which the microphone is picking up 
ceases. (Continued on page 181) 


The sound-actuated switch, arranged for operation at a 950 cps resonant frequency. 


Ri, Ra, Rs, Ro, Ris—1 megohm, \, w. res. 
R,—200 ohm, ¥2 w. res. 

R;—80,000 ohm, 1 w. res. 

R;—750 ohm, 2 w. res. 

Re—39,000 ohm, V2 w. res. 

R,—2 megohm, 2 w. res. 

Ry—2000 ohm, 1 ». res. 

Ry,—47,000 ohm, 2 w. res. 

Ri2—2200 ohm, 2 w. res. 

Rig —8200 ohm, 1 w. res. 

Rys— 30,000 ohm, 2 w. res. 
Rig—15,000 ohm, 1 w. res. 
Ry—20,000 ohm, 1 w. res. 
Rig—10,000 ohm, 1 ». res. 

Cy, C;—10 ufd., 25 y. elec. cond. 
Co—8 ufd., 300 yv. elec. cond. 
C3—.0006 yufd., 400 vr. cond. (See text) 


a 
w 
— 
pa | 
2) 
3 
= 
re] 
oO 
w 
a 
2 
- 
5 
o 
= 
°o 
2 


C.—.1 pfd., 400 v. cond. 

Ce—1 yfd., 400 v. cond. 

Cz, Cu—1 ufd., 200 v. cond. 

Cs, Co—10 ufd., 450 v. elec. cond. 

Cro, Cis—10 ufd., 300 v. elec. cond. 

S\—S.p.s.t. switch 

RL,, RL2—3500 ohm relay, s.p.d.t. switch 

RL,—7000 ohm relay, s.p.d.t. switch 

L,—See text 

J,—Mic. jack 

T,—Power trans. 300-0-300 v. @ 30 ma.; 5 ¥. 
@ 2 amps; 6.3 v. @ 2 amps. 

V,—6AC7 tube 

V2—6SN7 tube 

V;—6H6 tube 

Vi— 6J5 tube 

V;—5Y3 tube 
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can be obtained by expanding meter scale 


to cover portion between 90 and 130 volts. 


HANDY item around any ham 
A shack, service or experimenter’s 

bench is an accurate means of 
measuring or monitoring the line volt- 
age. This is particularly true if, as in 
our case, a means for controlling the 
line voltage, such as a Variac, is being 
used. One of the many points in favor 
ef this accuracy is that all manufac- 
turers’ reference voltages for electron- 
ic equipment designed to operate on 
normal line voltage (excluding those 
with a regulated supply) are based on 
an input voltage of 117% volts a.c. 

Our line source consisted of the 
commonly-used Variac, a 0-150 volt 
a.c. meter, and several “out” recep- 
tacles housed in a small cabinet. Since 
we used this source continually, at 
or near normal line voltage, we came 
to the conclusion that more accuracy 
and efficiency could be obtained by ex- 
panding the needed section of the 
meter scale and eliminating the sec- 
tion not used. 

After experimenting with several 
different ideas, we came up with the 
circuit shown in Fig. 1. The operation 
is as follows: The line current is rec- 
tified to pulsating d.c. by means of 
the selenium rectifier. Resistor R; was 
selected to allow approximately 20 
ma. to flow through the VR-105 at 
117 volts a.c. input. The meter and 
calibrating resistor, R2, are shunted 
across resistor Ri. When the assembly 
is connected to the output of a Variac 
and started at zero voltage, it will be 
found that no meter reading will oc- 
eur until the input voltage reaches 
approximately 90 volts. At that time 
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Front and rear views of the home-built unit for monitoring 
line voltage in the ham shack, service shop. or test bench, 


Increased efficiency and better accuracy 


the peaks will fire the VR-105 and a 
slight meter reading will be obtained 
due to the small amount of current 
passing through the VR tube. As the 
input voltage is increased, the meter 
action will be linear to full scale. R2 
can then be adjusted for a full-scale 
reading of 130 volts. The meter scale 
will look like the one in the photo- 
graph. Condenser C, may or may not 
be required to eliminate the a.c. effect 
on the meter pointer depending on 
the amount of damping in the meter 
being used. 

This circuit was checked for ac- 
curacy daily over a period of two 
weeks and then weekly for a period 
of several months. It was found to 
vary not more than % volt during 
warmup and could be considered ac- 


Fig. 1. Complete schematic for the meter. 


17 VAG. 


Ri— 200 ohm, 10 w. wirewound res. 

R:—20,000 ohm var. res. 

C\—25 ufd., 25 v. elec. cond. p 

BATE ma. selenium rectifier (Sylvania NC- 
2] 

M,—0-1 volt d.c. meter 

V,—-VR-105 tube 


, AN EXPANDED-SCAL 
OWER LINE METE 


By J. H. MINTZER 
Radio & TV Div., Sylvania Electric Products Inc. 
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curate for all practical purposes \ 
zero drift after 10 minutes. 

This metering circuit was later : 
stituted in the author’s ham ri 
place of the 0-150 volt a.c. line me 
It was not only more accurate 
more impressive! 

The practical technician shoul 
able to adapt this circuit to alr 
any meter scale expansion requ 
For example, a VR-150 could be 
stituted for the VR-105 which w 
give almost the same expansion 
use at 220 volt line measurement 
neon lamp could be used in plac 
the VR tube and suitable resistor: 
serted to delay firing time, the 
adapting the meter scale to the 
able range. 

Making a meter face should | 
no serious problems. Most meter f 
are easily removable. A piece of ] 
white paper can be placed on the 
and the scale limits marked. 
paper can then be glued on the 
verse side of the meter face | 
and the proper arc drawn. 

A variable a.c. supply and a st 
ard meter should be used to 1 
the 90 to 130 volt points. If 
meter is to be placed in a steel ] 
in the final assembly, it should 
be placed in a steel panel wher 
calibration marks are plotted—o 
wise the marks will be wort 
Those who have access to numb 
and--lettering facilities can prodt 
commercial-looking job. Those W. 
not have these facilities, need. 
the requisite amount of patien 
accomplish the same results. 
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THE BEST SET IS 


JNLY AS GOOD AS ITS ANTENNA! 


t wtov A NEW eee 


‘the “BIG JACK’’, recognized even by 
“competitive manufacturers as the best 
‘iperforming VHF antenna design ever 
videveloped HAS BEEN ON THE MAR- 
KET FOR MORE THAN 112 YEARS! 


CHALLENGE 


any other manufacturer 


PATENT APPLIED FOR 


who claims this design 


as his original THIS GAIN CHART Proves. THE SUPERIORITY 


H ] 
idea! OF THE K-T “BIG JACK” VHF ANTENNA 


CHANNEL NUMBER 


‘Model Type List Price 
| BJ-1 single bay $16.78 
} BJ-2 2-bay $35.05 


| | + HIGH GAIN ON ALL VHF CHANNELS 


| 9 PREASSEMBLED 
i x 1” HEAVY ALUMINUM BOOM 
| % CRIMPED & DOWEL REINFORCED HEAVY NO OTHER VHF ANTENNA CAN HONESTLY 
UE Tay So oesciatr tae ta CLAIM THESE “BIG JACK” RATINGS AS A RESULT 
| Te UeAn GEND OR OF THEIR OWN ORIGINAL ENGINEERING 
COLLAPSE. AND DEVELOPMENT 


KAY-TOWNES ANTENNA (0. 23, 
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Fig. 1. Subs‘ilution 


tester, as built into a sur- 


" plus control box. 
be built without a surplus unit. 


It may also 


This handy aid furnishes many resistor and condenser 


values and is also useful for simple signal tracing. 


are equipped with many new and 

complicated test instruments for 
performing the more intricate service 
operations, some service technicians 
still use the time consuming method 
of bridging resistors and condensers 
from the parts drawer instead of add- 
ing a simple substitution tester to 
their instrument rack. This writer has 
often thought of designing such a unit 
for his service bench. However, like 
many good intentions, a slight push 
was needed to get the project under 
way. This push was supplied when a 
war surplus unit with sufficient poten- 
tiality was encountered. 

The circuit of the substitution 
tester is simple even though it was 
designed around a surplus item and it 
has several unique features which 
recommend it for new construction. 

Aside from providing resistor and 
condenser substitution, the unit is also 
a simple signal tracer. 

The condenser values it will sub- 
stitute are: 0.02 ufd., 0.03 ufd., 0.05 
ufd., and 0.1 wfd. at 600 volts; 20 pfd., 
30 vfd., and 50 ufd. at 450 volts. How- 
ever, these values may be changed to 
suit the individual technician’s needs. 

Resistance values are provided by 
an Ohmite type AB 2-watt poten- 
tiometer with a linear taper. The 
stock number is CU-1052. This 
potentiometer has a total resistance 
of one megohm. The manufacturer 
states that the minimum resistance is 
less than 1/25,000 of the total re- 
sistance. It turned out to be about 
6 ohms for the unit used. Thus, re- 
sistance values from 6 ohms to one 
megohm are available. When the 
potentiometer is substituted in a cir- 
cuit, make sure that its wattage rat: 
ing will not be exceeded. 
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[ere eauinr modern service shops 


If this substitution tester is built 
as new equipment, calibration of the 
potentiometer is most easily accom- 
plished by obtaining an etched metal 
The 
rotation of 
it has a linear 
taper each division on the dial will 
100,000 ohms. If 
greater accuracy is desired, more divi- 
sions may be added and the actual 
resistance at each division checked 
For most elec- 
tronic work the first method is ac- 
curate enough. However, if any re- 
sistance value from 6 ohms to one 
megohm is required, and the value 
must be accurate, simply connect the 


dial plate marked 0-10 in 300°. 
potentiometer has a 
312 E35 sands since 


represent about 


with an ohmmeter. 


Fig. 2. Complete schematic diagram and 
parts list for building substitution tester. 


° 
au 
w 
= 
=| 
= 
ie) 
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== R,—6 ohm to 1 megohm, 2 »w. pot, 
q linear taper (Ohmite CU-1052). 

C,—.03 ufd., 600 v. cond. 

C.—20 pfd., 450 v. cond. 

Cs—.02 wfd., 600 v. cond. 

Cy, Cs—.1 ufd., 600 v. cond. 

Co—30 ufd., 450 v. cond. 

5,:—D.>p. 5-pos. selector sw. 

J,, Jo—Open circuit jack 

1—M1-6448 remote control unit or equivalent 


Piast 
SUBSTITUTION 
TESTER 


_—_-_==_—"= 


By FREDERIC T. C. BREWER 


leads from the substitution tester 1 
an ohmmeter and rotate the poter 
tiometer until the proper resistance | 
obtained. The accuracy of this met 
od is limited only by the accuracy <¢ 
your meter. 

Fig. 1 shows the complete substitt 
tion tester, together with test lead 
housed in a war surplus type M1-644 
remote control unit. Fig. 2 is tk 
schematic of the substitution teste 
As can be seen from Fig. 2, the on! 
additional components needed to co! 
vert the M1-6448 to a_ substitutic 
tester are six condensers and th 
potentiometer. The numbers besic 
the condensers (#10, #2 etc.) are th 
numbers of the terminals on tt 


_ terminal strip in the M1-6448. Simp! 


connect the condensers to the term 
nals whose numbers appear in ti 
schematic. Also, connect a wire fro! 
terminal #8 to #5, as shown in tl 
schematic. 

This wiring may be completed in 
few minutes. When it is done, replat 
the potentiometer which comes wit 
the unit with the Ohmite pot. Als 
remove the 3300 ohm resistor. (TI 
inside of the M1-6448, before ar 
changes were made, is shown on tl 
left in the photograph of Fig. 3. TI 
unit after it was converted to a su 
stitution tester is shown at the right 

The wire which was connected * 
terminal 1 (Fig. 3) of the origin 
potentiometer is wired to the shell | 
the jack marked “Phone.” Also, ¢o 
nect a wire between the shells of tl 
two jacks. The wire which is remove 
from terminal 2, on the original pc 
is wired to the point on the swit 
where the 3300 ohm resistor was CO! 
nected. Wire terminal 2 of the Ohmi 
control to the high side of the ja 
marked “Test.” Wire terminal 1 
the switch (to the contact which h 
the last green wire, in a clockwi 
direction, connected). ba 

Some service shops may alreat 
have some M1-6448 units. If you | 
not have one and cannot obtain « 
(they are still available in substanti 
quantity and for a modest sum in 
New York area, and may be avai 
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jother parts of the country), the 
ysjstitution tester may be built in a 
‘sall utility box by obtaining the 
‘essary parts and following the 
sslematic in Fig. 2. 
Yircuits provided by the substitu- 
n tester are diagrammed in Table 1. 
Iry little switching is necessary to 
gain these circuits and only three 
»it leads are used. The phone jack 
farked “Test” is connected with two 
sethese, a red and a black, by a phone 
‘ig. The other test lead is also red 
Al is plugged into the jack marked 
“Yhone.” These test leads should 
‘ye insulated clips for testing in 
iiicult places. 
»When the red test lead (which is 
mheged into the jack marked 
stwhone”), is removed, and high-im- 
»“Aance headphones inserted (with 
1» selector switch in position num- 
1), the substitution tester becomes 
“tignal tracer. Since for this switch 
‘sition the potentiometer is in paral- 
/} with the phones, it is possible to 
‘vide the proper load impedance for 
sicuits which must have a low-impe- 
ce load, such as an output trans- 
mer secondary; or circuits which 
st have a high impedance load, 
h as the plate circuit of a vacuum 
oe. By turning the selector switch 
position number 3 the potentiom- 
‘er is put in series with the phones 
iuKing a series signal tracer avail- 
le. A 0.1 ufd. condenser blocks the 
vw. current from the phones in each 
se. 


. 


: 


ere is one safety feature that 
ght be mentioned. The 30 ufd. con- 
mser is automatically grounded 
en the selector switch is in position 


Y 


Fig.'3. Left, the war surplus M1-6448 remote control box before conversion. Right, 
the remote control box after conversion to the substitution tester described here. 


number 3. Thus, if it is accidentally 
left charged it will be automatically 
discharged when the selector switch 
is moved from position 4. 

As an example of how the substitu- 
tion tester is used, suppose a radio 
receiver with a bad hum is in for 
repair. The power supply filter con- 
densers are likely suspects. This par- 
ticular receiver is a common a.c.-d.c. 
table model employing a two-section 
condenser in the power supply. The 
condenser values are 30 ufd. and 50 
vid. From Table 1 you find that it is 
possible to substitute both a 20 and 
a 30 wfd. condenser in the receiver 
at the same time. Although these are 


not the exact values, bridging them 
across the two sections of the suspect- 
ed condenser will reveal whether or 
not it is faulty and causing the hum. 
Connect the black test lead to the 
negative lead in the suspected con- 
denser. The red test leads go to the 
positive terminals of the condenser. 
Also, each section of the condenser 
may be individually bridged with a 
condenser of the same capacitance 
with this substitution tester. 

After a short time the technician 
will find he operates this substitution 
tester automatically and he will also 
realize it is one of the most useful 
instruments in his shop. 30b 


Table 1. The tester circuits corresponding to each position of the selector switch and set of test leads used. 


| Selector Selector 
| Circuit Switch Use Test Leads Circuit Switch Use Test Leads 
Position Position 
- = 
= 
Ma é 2 Red test lead from jack ak 4 Paes etaaeas oe 
600V marked “test & black 20% P 
BOE vic. A Red test lead from jack sowie] 4 Bee zed ioe leads in par- 
- 600V marked “phone” & black an ss! 
05 pfa. Both red test leads in par- “ 1 Tice redticn Tent 
ire. 2 allel & black Sie 
iE 5 eo 
] 
j 
6n TO c 
| me orie Red test lead from jack I MEG. 1 Red test lead from jack 
; ‘ * marked “test” & black 
i 4 marked “test” & black 
|  450V > 
| zs 
} 6n TO Aptd. |. 
Red & black test leads from _ | IMEG. | io) _ Red & black test leads from 
jack marked “test” 2 jack marked “test ~ whtg satel 
1 Pair of phones in jack S 3 canaeey aoa gear 
marke d “phone (signal rx — : 
——————ooep 
e 125 
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REG. $117.50 SUPREME TUBE TESTER—V.0.M. ON SALE AT McGEE FOR $64. 


MODEL 600 WITH ROLL CHART 
7” VOLT-OHM-METER 
BUILT-IN BATTERY TESTER 
SALE PRICE $64.95 


Supreme Model 600-tube tester, dry battery tester, volt ohm 
meter. All in one gray metal portable carrying case, 6) ls 
12” x 734”. Large 7” meter, easy to read. Calibrated good- 
bad scale for tube testing with easy to read volt-ohm and 
milliamp scale. Most people can operate this meter puithoue 
glasses, the printing is so WEE prcuta es eee MES 
“4 ter. Illuminated roll chart. ush bu c a 3 
eens Easy to learn how to operate. Battery tester will check all dry batter oe noes 
proper load. Has 5 resistance ranges from .1 to 20 megohms. 6 AC-DC voltirang cee norm 
0 to 2500 volts. 6 milliamp ranges from 1 to 1000 and O to 10 amps. This me rer ans 
a regular net price of $117.50. Our special purchase makes this $64.95 Pace pos AOG 
Think of it, the battery and VOM part is worth one-half our sale price. ei me eae 
Supreme tube-set tester on sale for only $64.95 at McGee. Only a limited suppl) 
available. Shipping weight 24 Ibs. 


Euenatrateru eS i a eS 
SUPREME MODEL 616 TUBE TESTER $49.95 


scribed above 
1 616 tube tester and battery tester. Same as Model 600 descri ove, 
Se een eee volt-ohm-meter. Regular $87.45 dealers net, Shipping weight 
24 lbs. Special sale price only $49.95. 
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ESPEY 12-TUBE FM-AM CHASSIS, $59.95 


y% BUILT-IN PRE-AMP FOR G. E. 
VARIABLE RELUCTANCE PICK-UP 

% WIDE RANGE AUDIO 

x WHY NOT ORDER WITH A COAX- 
IAL SPEAKER AND A_ RECORD 
CHANGER? SEE OUR SPECIAL OF- 
FERING 


SUPREME MODEL 600 


McGee’s new 1953 model 12-tube FM-AM 
chassis. Latest design with phono inputs for 
all types of record players, crystal or G.E. 
variable reluctance. Receives standard _broad- 


east 550 to 1700 ke and FM 88 to 108 me. 
Wide range audio response (push-pull 6V6 out- 
put) and bass boost tone control. Loop antenna for broadcast and 
300 ohm line type FM antenna may be stapled in cabinet. Attrac- 
tive lighted slide rule dial. Chassis size, 1314” x 9” high and 9” deep. 
tubes: 6BE6, 6BA6, 6BA6, 12AT7, 6SH7, GALS, 6SQ7, 6SQ7, 
5Y3GT rectifier. Shipping weight 20 Ibs. 7 E 
Sale price, $59.95, less speaker. Output matches voice coil of our 12” 
speakers, 


Complete with 
12AT7, 2—6V6GT and 
Stock No, 7C-X Espey 12-tube FM-AM chassis. 


or 15” coaxial 


ESPEY DEAL (1), $99.95 
Espey_7-C chassis complete with 12” co- 
axial PM speaker CU-14Y and VM-950 G.E, 
3-speed changer equipped with a G.E. turn- 


ESPEY DEAL (2), $118.95 
Espey 7-C chassis complete with 12” co- 
axial PM speaker CU-14Y and the English 
Garrard 3-speed changer equipped with a 


about variable reluctance cartridge. A bet- G.E. variable reluctance turnabout_ car- 
ter home music system than ordinarily tridge. Our best home music system, Espey 
available. Espey Deal +1, Sale_ price Deal #2, Sale price $118.95. With 15” 
$99.95. With 15” coaxial PM _ speaker coaxial PM speaker P-15CS instead of CU- 
P-15CS instead of CU-14Y. $10.00 extra. 14Y. $10.00 extra. 


TERRIFIC SALE | 

TELEVISION CONSO) 
CABINETS 

(A) Radio-T.V. Cab. $39 


Stock No. AH-170 mahogany eo, 
radio-television cabinet, with du 
doors. 34” high, 35” wide \ 
2134" deep. The compartment 
hind the right hand door js 
wide, 1634” high and 19” | 
Suitable for most 17” TV ch; 
Left hand compartment is 1 
wide, 1634” high and 19” deep: 
radio chassis or could be adapty 
various other uses. Both con 
ments have blank panels, Bagf 
cut for an 8” speaker but is | 
enough to hold a 10”. This ay 
tive cabinet cost the TV mam 
turer more than our price, Ship) 
weight 95 Ibs. Stock No, AH 
Sale price, $39.95. 


(B) 17” FULL DOOR MAHOGANY T.V. CABINET............, ....,$35 
Stock No. AH-430 mahogany television cabinet with full doors. 36” high, 24” { 
and 2134” deep, Furnished with blank panel. Chassis area 22” wide, 1734” highyi 
1834" deep. Will hold 17” sets easily. Might hold a 20” set, but be sure to 
your measurements. Speaker baffles cut for 10” speaker, but will hold a 12” spes 
This fine cabinet will look nice in any home, Offered at way less than it cos» 
famous TV manufacturer, Shipping weight 80 Ibs, Stock No, AH-430, Sale price, $34 


(C) 17” 34 DOOR MAHOGANY T.V. CABINET........ me 


Stock No, AH-85 mahogany console television cabinet suitable 


CONSOLE T.V. CABINETS 


speaker but there is room » 
10 or 12” speaker. This is a very attractive, well proportioned TV cabinet, Put ‘ 
old 10” or 12” set in this and be up to date. On sale at less than cost of manufacta 
Shipping weight 65 lbs, Stock No. AH-85, Special sale price, $29.95. 


(D) 21” 34 DOOR MAHOGANY T.V. CABINET............ 30 
Stock No. AH-56 mahogany television cabinet with doors. 41” high, 25” wide andi 
deep. Has blank panel. Will hold 17”, 20” or 21" TV chassis. However, be sui. 
Watch your measurements so that you have room enough for whatever you intend py 
in the cabinet. Chassis area is 2034” wide, 1934” high and 1814” front to back, P. 
room for speaker up to 12” diameter. Shipping weight 86 lbs. Stock No, AH-56,; 
price only $39.95. = 


(E) 21” OPEN FRONT MAHOGANY T.V. CABINET..................$2% 
Stock No. AH-46 mahogany television cabinet. 41” high, 2314” wide and 201” »’ 
Has blank panel. Chassis area 2034” wide. 21” high and 191%” deep, Will hold | 


20” or 21” TV chassis. Speaker up to 12” diameter. A terrific cabinet value, 0) 
limited quantity are available. Shipping weight 70 lbs. Stock No, AH-46, Sale | 
$29.95. 


(F) 17” “OUR LEADER’? MAHOGANY T.V. CABINET........... . $i4 
Stock No. AH-26 mahogany television cabinet with a blank panel. 35” high, @ 
wide and 20” deep. TV chassis area is 1714" high, 20” wide and 1834” deep, 
hold most 17” sets. Speaker ba®e is cut for a 12” speaker. Buy this cabinet = 
very low price of $19.95. Only few to sell. Shipping weight 57 Ibs. Stock No. A’ 
Sale price, $19.95. 


Buy a conversion kit with any of the above cabinets and save $3.00. You mays 
$3.00 off the cabinet price when ordered with one of the picture tube, safety } 
fiyback and yoke conversion kits listed on the opposite page. A 


(B) 28-WATT PORTABLE P.A. SYSTEM ON SALE $69.95 
3-SPEED PHONO TOP—TWO 12” SPEAKERS 


HEAVY LEATHERETTE COVERED PLYWOOD PORTABLE CASES 


No. AP-28X, 28 watt portable P.A. system. Heavy duty 7 
and phono input. Separate volume controls and tone control, 
125, 250 and 500 ohms. 
cases with lence back, At x 16” x 13”, Amplifier with 3 
sizes is carried in one of the cases. This P.A. system has 20 wat i 
$150.00 list P.A, system. No, AP-28X complete with See a VES 
less mike. Shinving weight 71 Ibs. Sale price $69.95. 
Electro-Voice Model 310 crystal mike with cable and desk stand. 
Floor mike stand $4.95 extra, 


(A) 50-WATT PORTABLE P.A. ON SALE $99.95 
3-SPEED PHONO TOP—TWO 12” SPEAKERS 


No. AP-60X, 50 watt portable P.A. system, similar to t AP- 
ey amplifier with inputs for 2 mikes and phono, ne eee abeve. 

ms, 
back, 21” x 21° x 13”. 3 speed phono top plays all 3 size records 
50 to 60 watt peak. No AP-60X portable P.A. system with 2 speed phono and speak 
eee So bey welehe 100 abe wae express or truck only), 

= e Mode ynamic mike with cable an 

extra, Floor mike stand $4.95 extra. ae : a ee eaetand 


(C) 10-WATT PORTABLE P.A. ON SALE $42.95 
3-SPEED PHONO TOP—10” ALNICO PM SPEAKER 


AP-10X, 10 watt portable P.A. 


10 tube 
Output tapped at 4, 8, 16," 


Sale price $99.95. 


System. Push-pull 7C5 ampli 
mike and phono. Separate volume controls apa tone ee a at 


21” x 16” x 13” to house complete system. $90.00 list P.A. s: 
te 5 : -A. stem 5 = . 
41 Ibs. Sale price $42.95 (less mike), Crystal mike with MOMs Re OSALIO NR oeIe oii 
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Prices F.0.8. K.C. 
Order, 


28 WATT PORTABLE P.A. SYSTEM ON SALE $69.95 


Cape aust pi spay with 2 mike inputs 
r utpu ansformer ta’ d at ’ 
Two heavy 12” PM speakers with 25 ft. cables housed Gueenaraesie ee 


speed phono top for playing all 3 record 


Regular $28.50 list, only $8.95 extra. 


4-6L6G (push-pull 


2 super heavy duty 12” PM speakers with 25 ft. cables in separate Shanti coe ee an 
Amplifier has 40 watt output with 


ers as pictured, but 


speed phono top, 

speaker Nba car wane, case 
pping weight 

$3.95 extra, ES 


Send 25% Deposit with 
Baiance Sent C.O.D. 
Post Orders, Include Postage 


SPECIAL BARGAIN SALE BUYS 


8 TUBE—2 BAND 
WALNUT CONSOLE RADIO 
PUSH-PULL OUTPUT 


3 GANG TUNING 
RECEIVES BROADCAST & SHORT WAVE 


SALE PRICE $42.95 


Beautiful, 8 tube walnut finished console 2 band radio with 3 |: 
tuning condenser and push-pull output tubes. Receives broao 
550 to 1600 KC and short-wave 6 to 18 MC. Heavy duty cor: 
tone 8” Jensen PM speaker has exceptionally fine quality. . 
illuminated slide rule dial and loop antenna built in cabinet. 1 
are 14A7, 14Q7, 14R7, 12SL7, 2-50L6 and 2-35Y4 rectit 
Walnut cabinet 37” high, and 24” wide has inlaid sections andk 
quality furniture finish. Brand new in-factory cartons. 
C-81-B, 8-tube walnut console radio. Shipping weight 40! 
Special sale price only $42.95. Shipped via express or fre 
only. For 110 volt operation. 


3-SPEED PORTABLE RECORD PLAY 


PLAYS ALL 3 SPEEDS 


AND ALL 3 SIZES 


Powerful Amplifier 
Full Size Speaker 


SPECIAL SALE PRICE 
* ONLY $15.95 


Our new 1953 model 8 speed record player, now offered at a sf 
saving. Model 7843, 3 speed portable electric record player, | 
a powerful 2-tube plus rectifier amplifier and full size en 
PM speaker. Plays all three speeds and all three sizes. 

pickup has an all purpose three-speed needle. Brown reptile 4 
leatherette case 121/5”x 102" x 53/4”, Shipping weight 10 
Model 7843, 3-speed portable record player only $15.95 | 


- Regular $45.00 list, only $11.95 


Write For Your Copy of | ig 
McGEE’S GIANT 1954 CATALOGUE 4 


BARGAINS LIKE THESE ON EVERY PAGE ‘ Fi 


Everything for the Television and Radio Service Mon. 
to-date U.H.F. Television Material. ome 


TELEPHONE VICTOR 9045. WRITE FOR FLYE 
1422 GRAND AVE., KANSAS CITY, MISSOU! 


inputs for 


With Parcel 


By 
HARLES A. LOWNSBURY, JR. 
) W29KA 


A receiver has satisfactory sta- 
i 


ility and selectivity but lacks sen- 
itivity at 28 mc. and higher, a so- 
on for the amateur 
eee If the receiver lacks 
Vectivity, resulting in bothersome 
ge response, a preselector would 
the logical choice and, by the same 
en, if receiver operation is poor on 
higher frequencies but good on 
> lower ones, a converter might be 
ad. As selectivity and stability were 
ellent, image rejection good, and 
h frequency operation good, and 
re being only a need for a little 
re sensitivity at 28 mc. in my Na- 
mal NC-125 receiver (a common 
gaboo with commercially-made, all- 
nd receivers), an r.f. amplifier was 
med a worthwhile investment. 
t is fundamentally the same cir- 
it as that appearing in the ARRL’s 
adio Amateur’s Handbook” entitled 
Q7 Preamplifiers for 50 and 144 
.’ The circuit was revised to cover 
> 10-meter band. 
It is essentially a cascode-type am- 
fier using the new 6BQ7A dual tri- 
e which has recently been made 
ailable. This is an improved ver- 
n of the older type 6BQ7. With the 
w type, a higher transconductance 
6400 micromhos, compared with 
00 for the 6BQ7, is obtained with a 
ate current of only 9 ma. The new 
be also retains the same low input 
pacitance, low input loading, and 
plate-to-cathode capacitance as 
predecessor. These features make 
e 6BQ7A especially useful in the 
rect-coupled r.f. stage of television 
eeivers utilizing a driven grounded- 
id r.f. amplifier circuit or the cas- 
de type of circuit. Its use in such 
rcuits provides a reduction in noise’ 
ith resultant improved receiver sen- 
tivity. Each of the triode units is 
ectively shielded from the other. 
msequently, either unit will give 
able performance when used in high 
equency applications such as driven 
f. grounded-grid circuits and counter 
rcuits, and the whole tube functions 
ery well as a push-pull grounded- 
rid r.f. amplifier. 
Inasmuch as it is a broadband am- 
lifier, omission of C: is permissible if 
balanced folded dipole antenna 
nd 300-ohm line are used for 10 me- 
rs. Its need would become apparent 
other types were employed, in or- 


is to add a 


7 


a 1953 


GBO7A CASCODE 
0-METER PREAMP 


—————— 
————— 


The preamplifier, built in a 
4”x2"x2V%4”" aluminum box, 
uses few parts and can be 
powered from the-receiver. 
It can also be mounted in- 
side the receiver cabinet. 


Although many commercially-built receivers lack sensitivity 


at 28 mc., their performance can be brought up to par with 


the lower bands with this easily-built broadband preamplifier. 


der to peak a non-resonant unbal- 
anced line, etc. 

Power was obtained from the re- 
ceiver itself, a socket at the rear of 
the NC-125 supplying all necessary 
voltages. An external power supply 
of 250 v. d.c. should give maximum 


gain, with decreasing voltage result- 
ing in decreased gain. 

The entire unit is built into a 
4"x2"x2%" “Minibox” aluminum box, 
and the total cost should be around 
five dollars. 

(Continued on page 182) 


Schematic of the 6BQ7A preamp. The tube has advantages over the older 6BQ7. C; is 


optional with balanced feeders. 


OPTIONAL 


300n 
ANTENNA 


ALTERNATIVE 
INPUT FOR 
75N COAX 


R,—100 ohm, Yr ». res. 

R.—470,000 ohm, V2 w. res. 

R;—1000 ohm, Y2 ». res. 

C,—25 ppufd. midget var. cond. 

Co, Cz, Cy—.001 fd. ceramic cond. 

C,—7-45 wpfd. ceramic trimmer cond. 

C;—1 pptd. silver mica cond. 

L,—10 t. #22 en. wound between turns of Le 

Lo—14 t. #20 tinned, %" diam., 7%" long 
(B&W “Miniductor” #3007) 


Alternative connections for 75-ohm coax are shown. 


FOR 3002 
LINE TO 
RECEIVER 
ANTENNA 

INPUT 


FOR 752 


RECEIVER 
INPUT 


B+ (150 TO 250V.) 

L,—22 t. #20 tinned, V2" diam., 17/2” long 
(B&W “Miniductor”’ #3003) tapped 3 turns 
from C, end 

L,—5 t. #22 d.c.c. wound around Lg near tap 

Ji, Js—Coaxial cable connector, chassis type 
(optional) 

TS,—2-connection terminal strip 

V,—6BQ7A tube 
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AN ELECTRONIC — 
HOME TEMPERATUR 


CONTROL 


By HARRY W. LAWSON 


Complete amplifier, plate 
relay and bridge adjusting 
pots shown mounted. Cy- 
cler in a clear plastic tube 
is at left of chassis. The pro- 
tective cover was removed. 


An interesting application of electronics in the home. The 


unit will hold temperatures within + .2 degree Fahrenheit. 


homes today consists of simply 

turning on and off a source of heat 
in response to a mechanical room 
thermostat. This system as it stands 
has been in use for quite some num- 
ber of years despite its inadequacies. 
It is the author’s purpose here to de- 
scribe a sensitive electronic tempera- 
ture control capable of being con- 
structed with a minimum of complex 
circuitry. 

Two basic reasons, there are more, 
for the use of such a unit would be 
in order here. First, the differential 
of a mechanical thermostat for a 
given setting is at best 1% to 2 de- 
grees. This, coupled with the possi- 

‘ bility of poor location, may result in 
a total temperature swing of as much 
as 8 degrees in certain parts of the 
house. Second, a 70 degree inside 
temperature may be fine on a very 
mild day, however this same inside 
temperature is no longer satisfactory 
when outside temperatures drop to the 
freezing level or below. The first prob- 


T htomes today control in most 


The “averaging” unit which is installed in- 
side the home. See text for complete data. 
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lem may be solved by cycling the heat 
source at a high rate, while main- 
taining the same actual operating 
“on” time or duty cycle. The second 
condition may be vastly improved by 
sampling the outside temperature and 
modifying the duty cycle of the heat 
source in proportion to it. Thus in- 
side temperatures can be kept to 
within a small fraction of a degree 
for constant outside temperatures or 
actually increase a predetermined 
amount for each degree drop outside. 

Several controls of this anticipating 
nature are available commercially.1, 
2,8 They may be mechanical or elec- 
tronic, or a combination. The control 
to be described (Fig. 1) consists of 
an a.c. bridge circuit, a two-stage am- 
plifier, and relay. The a.c. bridge sup- 
plies a signal to the amplifier when- 
ever it is unbalanced. The phase of 
this bridge signal is determined by 
which side of bridge null the unbal- 
ance occurs. One side of balance indi- 
cates low temperature and vice versa. 
The first two amplifier stages are rel- 
atively straightforward whereas the 
final relay stage (12AU7) operates 
with an a.c. plate and bias supply. 
This last stage is therefore a phase- 
sensitive relay. Since this relay (RL:) 
is a plate-circuit relay with light-duty 
contacts it is used only to control the 
power relay whose contacts are rated 
for the high currents to be encoun- 
tered. 

The bridge circuit in this unit de- 
serves the most attention since it is 
the error-signal producing device. Al- 
most any temperature-sensitive re- 
sistance elements can be used in the 
bridge. However, the greater the co- 
efficient of resistance, the more sensi- 
tive will be the bridge circuit. The 
author chose to use thermistors since 


they have a very large coefficient of 


resistance compared with other mate- 


rials (—4% per degree Centigrad 


room temperature). Thermistors 
also ideal from the standpoint of ¢ 
nonlinear characteristics either 
of 70 degrees F. The bridge is 
built with completely variable arr 
accommodate standard temperat 
sensitive elements available. With 
bridge set up as shown, two elem 
TH, and TH; are used as the in 
sensing units. The resistance R;, is 
inside temperature control an¢ 
mounted in the same case with — 
TH; is located in a different par 
the house to provide an averaging 
tion. TH, is mounted in a weat 
proof box on the outside of the he 
preferably the north side. The po 
tiometers located in the upper 
bridge arms provide one means of 
justing the inside-outside tempera 
compensation previously mentio 
The remaining element, 7'H:, is 
of the cycler which governs the | 
time of the heat source. The cycl 
essentially a temperature sens 
element in a plastic cylinder in w 
is also mounted a small nichr 
heater. The heat transfer from he 
to sensing element provides the n¢ 
sary time constant for cyclic of 
tion. 

For a description of bridge of 
tion first consider a 70 degree ou 
temperature as the point at Ww 
no heat input is required. This 
responds to bridge balance. As 
outside temperature drops, the ar 
pating element TH; immediately 
balances the bridge and as soon as 
unbalance is greater than the 1 
amplifier input differential, the 1 
closes, operating the power relay. 
power relay contacts start the 
source and also supply heat via 
nichrome heating element to the 
ment TH:. Since the element T! 
in the same bridge arm as TH: 
rise in its temperature balances 
bridge, again opening the relays. | 
cooling, the same cycle is repe 
Since the nichrome heater sup 
heat to the element TH: at a cons 
rate, the “on” time of the heat. 
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Werned by initial bridge unbal- 
Hand therefore is proportional to 
wutside temperature. Under ideal 
jtions, the elements TH; and TH, 
R not be necessary. However, 
ithere is always air infiltration 


#uce minute room temperature 
Using the circuit shown, room 
Prature can be maintained within 
#ree F. By adjusting the two re- 
aces in the upper bridge arms, the 
mle sensing element can be made 
fert more influence over inside 
ipratures. This results in a higher 
temperature for every few de- 
drop in outside temperature, 
Mly a 4 degree rise per 10 de- 
# drop in outside temperature. 
struction of the system is rela- 
straightforward and simple. It 
be remembered that such equip- 
jis to be in operation twenty-four 
ya day, throughout the year with 
sting stress on components not 
in ordinary electronic gear. 
fore, good quality components 
necessity. The temperature sen- 
» elements used by the author are 
lern Electric Type 3B thermistors. 
are of the washer form and 
provide for ease of mounting 
3). Their nominal resistance at 
temperature (70 degrees) is 30 
Regardless of the type of ele- 
used, low impedance is necessary 
move the need for shielding the 
bridge leads, on the order of 
ohms or less. Correct phasing of 
e transformers is necessary for 
er operation, hence the  plus- 
S signs appearing in Fig. 1 show- 
1-phase winding terminals. These 
tions may be checked by series 
ecting the windings concerned 
easuring the total voltage with 
e@. voltmeter as shown in Fig. 2. 
reading will then show proper 
ections. The cycler (Fig. 4) built 
e author consists of a 1% inch 
ic tube mounted vertically with 
lichrome wire wound in the form 
grid across the bottom opening. 
element TH: is then mounted 
e the heater in the tube at a 
nce determined by the cycling 
desired. In the author’s control 
this distance is about 3 inches. 
will vary depending upon the 
of heat loss from the house. 
tting up the system may seem to 
iomplicated at first, however if it 
one in logical order, no trouble 
Id be encountered. All bridge ele- 
ts should first be connected in 
* proper positions in the bridge 
located in an ambient tempera- 
of 70 degrees. The temperature 
ng resistance, R., should be ad- 
»d to approximately 22 ohms, the 
bration resistance, R;, to its mid- 
. Resistance R, is then adjusted 
1 the voltage as measured with an 
oltmeter between points 1 and 2 
ual to that measured between 
2 and 4. R, is now set at ap- 
tely 680 ohms and the upper 
he bridge is set-up by equat- 
r, 1953 


é 


UI7V. A.C. 


TO CONTROLLED Rut 
CIRCUIT 


Ri, Rs—100 ohm wirewound pot 
Rs, Rs—750 ohm wirewound pot 
R,—50 ohm wirewound pot 
Rg—10 ohm, 10 ». wirewound res. 
R;—10 megohm, Y/ w. res. 

Rs, Ry,:— 470,000 ohm, 1 w. res. 
Ro, Rig—2.4 megohm, 2 w». res. 
Rip—14,000 ohm, 2 w. res. 
Ry—50 ohm, Yr w. res. 
Ris—47,000 ohm, 1 w. res. 
C,—.01 ufd., 400 v. cond. 
C.—.25 pufd., 400 v. cond. 


Cz, Cy —.05 wfd., 600 v. cond. 

C;, Ce—2 pfd., 400 v. elec. cond. 

C,—4 pfd., 200 v. elec. cond. 

T,, T3, Ts—Fil. trans. 6.3 v. @ 1 amp 

To—Fil. trans. 6.3 v. @ 3 amps 

H,—6 ohms nichrome wire (see text) 

RL,—117 vy. relay, d.p.s.t. sw., 10 amp. con- 
tacts 

RL,—5000-8000 ohm relay, s.p.s.t. sw. (Sigma 
4-F ) 

F,—.5 amp fuse 

Rect.,;—75 ma. selenium rectifier 

TH,, THs, THs, THy—Western Electric Type 
3B thermistors 

V,—12AX7 tube 

V.—12AU7 tube 


Fig. 1. Schematic of electronic temperature control. Quality parts must be used. 


ing voltages 1-5 and 5-4 using R; only. 
Now, cooling either TH; or TH; will 
cause the plate circuit relay to close 
and hence the power relay. After this 
check the sensitive elements may be 
placed in their permanent locations. 
Calibration of the temperature setting 
dial is best and most easily accom- 
plished when the outside temperature 
is in the neighborhood of 55 degrees. 
Then with the use of an accurate 
thermometer, calibration points on 
this dial may be marked as the inside 
temperature is raised from 55 to 85 
degrees in several steps. 
(Continued on page 231) 


“Sensing” element installed out-of-doors. 


The companion indoor “sensing” element. 


CONNECT 284 
E\-3=Ea-Eg 


I7V.A.C. 


CONNECT 283 
E\.4=EqtEg 


Fig. 2. Circuit for checking the correct 
phasing of transformers. Series connect 
windings and measure the total voltage. 


this month to the pioneer short- 

wave station, PCJ (Peace, Cheer, 
Joy), now Radio Nederland, and espe- 
cially to its International Goodwill 
Ambassador of the Air, Edward Startz, 
on the occasion of the 25th anniver- 
sary of “Happy Station” round-the- 
world broadcasts from Hilversum, 
Holland. 

Significantly, international  short- 
wave broadcasting originated with the 
“Happy Station.” It was over PCJ’s 
experimental short-wave transmitter 
back in 1926 that Queen Wilhelmina of 
the Netherlands spoke for the first 
time to her subjects in the Dutch East 
Indies. London’s famous Big Ben was 
first heard in Australia via the Dutch 
station which carried out the relay. 
As early as 1929, some 20 different 
languages had been spoken over PCJ’s 
microphone by prominent world per- 
sonages. 

PCJ boasts the only rotating an- 
tenna of its type in the world—an in- 
genious device on eight sets of wheels 
that slide on rails. 

At the outbreak of war in 1940, the 
Dutch blew up their transmitter and 
famous antenna at Huizen rather than 
to allow equipment to fall into the 
hands of the Nazis. The Gestapo 
moved in, rebuilt the station with 
forced labor, and used it to pump Ger- 
man propaganda overseas. But shortly 
before the Allied invasion of 1944, 
clever Dutch engineers sabotaged the 
antenna mechanism so that for the 
duration of the war all Nazi broad- 
casts were beamed to the North and 
South poles. No doubt the polar bears 
enjoyed excellent reception! 

When the Nazis left Holland, they 
pillaged and looted everything of value, 
including the “Happy Station’s” library 
of 5000 recordings collected from all 
over the globe for the entertainment of 
its listeners. The Germans blew up the 
station again—but when the liberation 
came, the undaunted Dutch engineers 
rebuilt it in record time, and PCJ re- 
sumed its “Happy Station” broadcasts 
to the whole world. Through the ef- 


(Pothis month’ to. the are extended 


forts of listening friends, and others 


t 


(Note: Unless otherwise indicated, all time is 
expressed in American EST; add 5 hours for 
GCT. ‘‘News’’ refers to newscasts in the English 
language. In order to avoid confusion, the 24 
hour clock has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400.) 

The symbol “v" following a listed frequency 
indicates ‘varying.’ The station may operate 
either above or below the frequency given, ‘‘A” 
means frequency is approximate. 
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es 


Compiled by KENNETH R. BOORD 


throughout the world, the record libra- 
ry has long since been built up and 
now contains recordings from many 
lands. 

For the past 25 years, the “Happy 
Station”—largely through the efforts 
of its polyglot emcee, Edward Startz, 
world traveler and one of the most 
colorful of all radio personalities—has 
created good-will for Holland in the 
world at large, has promoted mu- 
tual understanding between peoples of 
all nations, and last but not least, has 
spread Happiness to all its listeners in 


the four corners of the earth! 
ee x 


Radio Club Notes 

Spain—Two days of radio fellow- 
ship (‘Quarenta y Ocho Horas Felices 
del Radioaficionado”) were enjoyed re- 
cently by Santander members of URE 
(Union Radioaficionados Espanoles), to 
strengthen already cordial relations 
among Santander amateurs, and to link 
last year’s First Technical Interna- 
tional Conference with the one to be 
held next year. (Diez, Spain) 

USA—Marvin E. Robbins, Indianap- 
olis, Ind., has had to resign.as short- 
wave editor of the Universal Radio DX 
Club, Hayward, Calif., due to entering 
the armed services. Good luck, Marv! 


2 


*& * 
BBC Tops List 
In the 1953 “Short-Wave Station 
Popularity Poll” conducted by the In- 


PCI’s rotating antenna. The structure, 
fitted with eight sets of wheels, is elec- 
trically driven upon two circular rails. 


Edward Startz, international “Goodwill 
Ambassador of the Air,’ at PCJ micro- 
phone back in the early days of “Happy 
Station” broadcasting. Program is cele- 
brating 25th year on the air this month. 


ternational Short-Wave Club, Lonc 
top spot went to the BBC’s Overs 
Service; Radio Australia was in sec 
place, and third-place honors went 
the Swiss Short-Wave Service. — 
Votes came from listeners in 
parts of the world who were invite 
write, in as few words as possible, \ 
they considered their No. 1 choice 
be their favorite station. The six 
essays were written by Roy Patr 
England; Peter Batten, England; ' 
H. Ferguson, Tallahassee, Flor: 
Thomas H. Zieske, Roseville, Michig 
Harold M. Barrowclough, Dune 
New Zealand, and John Casey, Lo 
ville, Kentucky. > 
* * * A 
Around the World _ 
(Note: Between the time this © 
compiled and when you read it, s¢ 
stations may have changed to wi 
schedules; in such cases, you may 
schedules one hour later than lis 


herein.—K. R. B.) a 
Afghanistan—Kabul Radio say: 


uses 9.975, 25 kw., now in English 1 
1215 daily, with news; on Sun. exte 
program to 1240 with popular req: 
program, same on Wed. but with ¢ 
sical musical request session. (Sc 
ner, N. J.) > 2. 
Albania—Ingelsson, Sweden, rep 
Radio Tirana, 6.945A, with news 1 
1620, then news in French. 
(Continued on page 202 
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COMPLETE 
CHASSIS 


YOUR CHOICE OF EITHER 12 CHANNEL 
VHF or All-Channel VHF-UHF Models 


Buy your Television or Radio Direct from the Midwest Factory ... on 
30 DAYS TRIAL ... Easy Terms... and at LOW FACTORY PRICES. 
For 34 years Midwest, the world’s largest and oldest exclusive Factory- 
To-You radio and television manufacturer, has served hundreds of thou- 
sands of satisfied customers all over the world. 


EASY TERMS 


30 DAYS 
TRIAL 


All models 
available in 
your choice 
of mahoga- 
ny, walnut 
finish or 
blond limed 
Once again Midwest Hare 

offers its famous series 
16 five band AM-FM 
radio chassis and the 
magnificent new Sym- 
phony Grand Radio- 
Phonograph with 3- 
Speed Automatic Inter- 


WRITE IN NAME AND ADDRESS (PLEASE e 


PRINT) ON COUPON. OR 2c POSTCARD 


i] 
IMIDWEST RADIO & TELEVISION CORP.! 


: t 
ye ecgea nay ge 1 Dept.C-87, 909 BROADWAY + CINCINNATI 2, OHIO 1 
P complete line 0 

rae K eaibe table 1 Please send me your new FREE 1954 Catalog. } 
‘ ; ! 

radios, and portables. t NAME : 

i] 

| ADDRESS i 

i} 

i 


MDEPTNGIS7, SOS UROADWAYE CINCINNATI 2, OHIO) 7 $c 20n —stare 


ember, 1953 
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MULTI-VOLTA 
POWER 
SUPPLY 


By 
GLADE WILCOX 


Eng. Dept., Thordarson-Meissner 


Fig. 1. Over-all view of laboratory-type power supply. It is built on a single chas- 
sis measuring 7” x 17” x 3”. It uses Thordarson-Meissner T26R00 transformer. 


An ingenious circuit using a TV universal power transformer. 
Voltages to 380 and currents to 200 ma. are made available. 


power transformer for television 

replacement has made possible a 
compact, variable multi-voltage lab- 
oratory power supply which offers 
many advantages to the user. These 
transformers are multi-tapped in the 
high-voltage winding and have an 
adequate number of isolated heater 
windings to use when it is necessary 
to isolate circuits or connect them in 
series or parallel for many television 
-heater applications. 

This universal power transformer 
for television replacement is designed 
to mount in a compact space and is 
thus carefully engineered to provide 
the most power per unit of space 
within the heat limits of good design. 


Tv development of the universal 


R/G 420V 


@ WHERE THIS 6.3V WINDING IS NEEDED 
THE 6L6S MUST BE PULLED 


9 FILAMENT +350 V.0.C. TO GND 


75-150VG) 


upon the change in load voltage of © 
common source. When several circu 
are in the test set-up, with one : 
quiring a VR supply voltage in aa 
tion to the required variable voltag 
this accumulation of power supp: 
becomes absurdly bulky. 

To overcome the disadvantage: 
utilizing several high-voltage supp: 
in simple medium- and low-power + 
cuits and to eliminate “haywire” ¢ 
nection of external resistors, rh 
stats, filament transformers, and 
circuits, this laboratory power s 
ply has been designed around 
Thordarson-Meissner T26R00 tele 
sion replacement transformer. 7 
materials used in building this = 
ply are easily obtainable from ra 
parts suppliers. The constructiom 
simple and when built on the 7” x> 
x 3” chassis used in this model, it t 
be mounted in a standard rack. * 
shielding of the transformer m@ 
it adaptable to many more-than-ax% 
age test applications inasmuch as 3 
noise and flux radiation are held t 
minimum, = = 

Although the supply has the > 
vantage of compactness and stand 


It is constructed with end shields and 
is electrostatically shielded to keep 
line noise from affecting the power 
supply load. 

The demands of a laboratory power 
supply are such that filament trans- 
formers must be mounted on the same 
chassis or connected externally in 
order to obtain uncontrolled filament 
voltages. When a multi-grid tube is 
used in a test set-up the usual labora- 
tory power supply must be augmented 
with a second or third supply in order 
that two voltages may be controlled 
independently of each other. If this 


is not done “haywire’’ dropping resis- 
tors and rheostats are used external- 
ly. Dropping resistors have the addi- 
tional disadvantage of being dependent 


Fig. 2. Schematic of power supply. Cot 
coding indicated for the universal pow 
transformer must be followed carefull 


TOTAL CURRENT NOT 
TO EXCEED 295MA. 


380V LIMIT 200MA. 
300V LIMIT 100MA, 
260V LIMIT 9OMA. 
VR LIMIT 35 MA. 


Ri, Rs, Rs—70,000 ohm, 4 w. pot == 
Ci, Co—.1 pufd., 400 v. cond. om 
C3, C4, Cs—30 ufd., 450 v. elec. cond. ~ | 
CH,—7 hy., 300 ma. smoothing choke (Thor- _ 
darson-Meissner T20C56) # 
F,—3 amp. fuse ae 
S;—S.p.s.t. toggle switch 
PL,—417 v. pilot light ; 
T,—Power trans. 420-0-420 v., 360-0-360 v- 
300-0-300 v. @ 295 ma.; 5 v. @ 3 amps.; 
5 ¥. @ 6 amps.; 6.3 v. @ 3 amps.; 6.3 ¥. 
at 3 amps.; 6.3 v. @ 3 amps.; 6.3 v. @ Ej 
amps. (Thordarson-Meissner T26RO00 TV 
replacement type) 
Vi—5U4G tube a 
Vs—5Z4 tube ‘3 
Vs—6X5 tube . 
Vs—VR75, VR90, VR105, or VR150 (choice 
of tube to be dictated by voltage desired) _ 
Vs; Ve, Vi—6L6 or 6Y6 tube : 


RADIO & TELEVISION NE 


30 DAYS LEFT 


TO GET THE WESTINGHOUSE UHF SERVICE KIT 
THAT eee os ANS RAUL SERVICING PROFITS 


You Get THIS 32-PAGE UHF 
| CONVERSION AND SERVICING HANDBOOK 


It tells and shows you how to con- 
vert any model. Tells you when to 
use tuners, converters, UHF strip re- 
placement, and how! Shows how to 
solve UHF antenna and lead-in 
problems. Easy to understand. 


OF conesnson | team] Go Gel THIS TERRIFIC 3-FOOT, 
ae) ___| 6-COLOR HEAT-MOTOR DISPLAY 


.servick 


Familiar TV troubles 
appearinmotiononthe | 
lighted screen — 
startle and stop 
sidewalk traffic. 
It’s the best 

window display 
you ever used, 


ver as 


You Get THIS UHF WINDOW STREAMER 


That Sells Your = 
Conversion and 
Servicing Know-How 


17” x 34”, printed in 4 bril- 
liant colors, it will make you 
| Be busiest UHF man in town. 


aS £8 a MA ee 


a 


| * We pt NEW UF in your Wana wae 
wilh wen MEW MEW pps 


Westinghouse 
RELIATRON TUBES GY You Get 
° THIS FRAMED PRICE- 


You Get THIS EXCITING LUMINESCENT policy STATEMENT 
“NEW LIFE’ WINDOW STREAMER &: puts Permanent frame with acetate win- 


: : : dow displays your standard serv- 
the Westinghouse quality reputation squarely behind you! eaieharoes orisiore palieye inion 
changeable inserts provided. 


@ 
Sh That’s right. Just look up your nearest Westinghouse Tube 
CU e Distributor and give him an order for 100 Westinghouse 
Receiving Tubes or 4 Picture Tubes. He has a Kit waiting 
for you. But hurry. This offer ends Nov. 30th. If you don’t 


know who your Westinghouse Tube Distributor is, drop 
a postcard to Dept. G-211, and we'll send you his name. 


oN, “ELMIRA, N.Y. 
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Follow this path 


to faster, 
more profitable 
repair service 


If you’re like thousands of other 
busy Service Engineers, you can’t 
afford to sacrifice profit time — 
hunting for repair parts. That’s 
why it pays to have your Cen- 
tralab controls on hand when you 
need ’em — in one of these 3 
handy Blue Shaft Control kits. 
Assortments contain exact re- 
placement values you use every 
day, in plain or switch types, for 
popular radio and T'V sets! 


Kit deal B-A 
contains 22 controls (8 types) in 1% 
and 1 megohm. All units C2 audio 
taper. Standard full-length fluted mill 
and split-knurl shafts. 


. Kit deal B-B 
newest, revised. Has 22 controls 
» (15 C2 types,—1000 ohms to 5 megs) 
plus 4 Fastatch* type KB line switches. 


Handy Plastic-Paks 
of 12 controls each in 
10 fast moving assortments. You pay 
for parts only — no charge for metal 
or plastic containers. 


And remember .. . switches are 
factory-attached and tested for 
immediate installation. Your 
Centralab distributor has plenty 
of Blue Shafts on hand to keep 
kits well-stocked. Order kits 
from him NOW. *Trademark 


| pert eelie elie tell eel he othe d ta! 


CENTRALAB 
A Division of Globe-Union Ine, 


910-K E. Keefe Ave., Milwaukee 1, Wis. 


Please send me Catalog 28 with complete de- 
tails on Centralab Radio-TV control kits. 


pe LOD E...creie tate... 


Fig. 3. Underchassis view of power supply. Layout, as shown, should be followed close 


mounting length, its most outstanding 
feature is the number of voltages it 
can furnish: 50-380 volts up to 200 

a.; 50-300 volts up to 100 ma.; 280 
volts with a 90 ma. limit; a voltage- 
regulated source of 75, 90, 105, 150 at 
35 ma. (depending on the VR tube 
used); 5 volts a.c. at 4 amps.; and 
three 6.3 volt a.c. taps should con- 
trolled voltage be unnecessary. These 
latter low voltages may be connected 
in series for higher a.c. voltage or the 
6.3 volt a.c. taps may be paralleled for 
higher current drains. Since this is all 
possible with one transformer, the re- 
sulting variable-voltage laboratory 
power supply becomes a compact as- 
sembly. 

The layout of parts and construc- 
tion of the unit can be seen in Figs. 1 
and 3 which show top and under- 
chassis views of the assembled model. 
The total cost of parts for this sup- 
ply, based on current prices, is $45.59. 
It is ‘suggested—after considerable 
laboratory use—that the pilot light, 
PL;, shown in the 117-volt primary 
circuit, be included. 

When constructing this supply, lay- 
out the parts as shown in Figs. 1 and 
3. Mount the parts, starting with the 
tube sockets, which are mounted with 
the keyways toward the chassis front. 
Mount the choke and power trans- 
former last as this makes it easier to 
handle the chassis when mounting the 
smaller parts. 

After the transformer is mounted, 
the color coded leads can be pulled in 
place and temporarily connected to 
determine their location for cabling. 
Cable the leads and proceed to cut 
them to length, strip, and solder. The 
color code is given in the schematic 
diagram of Fig. 2. 

When wiring the power supply, 
after the transformer leads have been 
soldered in place, wire the primary 
circuit first. The wiring may be 


checked by turning on the power sup-. 


ply and checking the lead bushing 
heater voltages with a low-voltage 


a.c. meter and the high voltages on 


the rectifier plate connection with a 
high-voltage a.c. meter. 
Wire the 6L6 and the 6X5 heat- 


-stunt or propaganda cruise; it is ne’ 


ers. Wire the 5Z4 heater. Test | 
plugging in the tubes and seeing 
they light. Then complete the wiri 
of the controlled high-voltage cira 
from the 5U4G rectifier. Test this ¢ 
cuit with a d.c. voltmeter. Next ¢o 
plete the wiring of the low-voltage u 
controlled circuit and the VR tui 
then test with a d.c. voltmeter. 

The completed laboratory pow 
supply has a calculated ripple redi 
tion factor of .007 at 250 ma. whi 
gives it a .84 per-cent ripple at tl 
current rating. As this is less th 
1 per-cent ripple it would appear 
be satisfactory for laboratory a 
service bench use. eat 


CHOICE CONTACT 


F PARTICULAR interest to amatei 
is the item passed on to us by K 
Boord, ISW Editor. Bert Bluman 
Israel ieee written Mr. Boord as folloy 
“Six young Israelis, 18 to 25 years 
age, sailed some weeks ago from Ha 
aboard the yacht ‘Israela,’ a 32-f 
sailing vessel equipped with an auxiliz 
15 h.p. engine, for a cruise around 1 
world, via Italy, France, England, th 
south to South Africa, back to W 
Africa, across South Atlantie to Brai 
on to USA, south again through Panai 
Canal, and then across the Pacific. | 
“Five of the group are sailors and t 
sixth is my good friend, 4X4AS, w 
until now was a radio technic at Lyé 
Airport as well as a very active ham. — 
is mostly active on 7, 14, 21 me., a 
occasionally, also on 28 me. T 
output is less than 30 watts, he is ha 
some fine c.w. and voice QSO’s wi 
W2, W8, W9, W5, VK, ZL’s, ete. 
‘Since an amateur operating f 
32-foot vessel on a round-the-globe ¢ 
is a bit out of the usual, this might 
terest amateurs. This is not a public 


politically nor commercially sponse 
I know the six chaps personally, WT 
have put their own savings into thi S| 
of pure love of adventure and beeat 
they read about ‘Kon-Tiki? which cau 
their imaginations.” 

May we suggest that all hameut j 
the lookout for this call as it is be 
to be one of the choice contacts 
or any other season. We kno 
4X4AS will welcome hearing fro 
fellows too. 
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TRAIN FASTER — RAIN BETTER—1rAIn EASIER 
IN 10 MONTHS—OR LESS=FOR 


RADIO-TELEVISION 


Our 21st Year Training Men for Greater Incomes and Security in Radio-Television 


I SEND YOU 
/18 BIG KITS 


of Radio Television parts and equipment. 
Much of your training will be actual construc- 
tion and experimentation ... the kind of truly 
PRACTICAL instruction that prepares you 
for your Radio-Television career, A 


NO OBLIGATION PLAN 


You can get into Radio-Television, today’s fastest growing big money 
opportunity field, in months instead of years! My completely new 
“package unit” training plan prepares you in as little as 10 months 

or even less! No monthly payment contract to sign—thus NO RISK to you! 
This is America’s finest, most complete, practical training—gets you 
ready to handle any practical job in the booming Radio-Television industry. 


nna brenden! ae Start your own profitable Radio-Television shop . . . or accept a good pay= 
revo adio ing job. I have trained hundreds of successful Radio-Television technicians 


during the past 21 years—and stand ready to train you, even if you have no pre- 
| vious experience! Mail coupon and get all the facts —- FREE! 


. 


& "The new Sprayberry ‘‘package” plan All your 10 months of training is IN YOUR 


“includes many big kits of genuine, pro- HOME in spare hours. Keep on with your 
fessional Radio-Television equipment. present job and income while learning. With 
You perform over 300 demonstrations, each training ‘‘package’’ unit, you receive 
experiments and construction projects. extra plans and ‘‘Business Builder’’ ideas for 
You build a powerful 6-tube 2-band spare time Radio-Television jobs. New tele- 
radio set, multi-range test meter, signal vision stations everywhere, open vast new 
generator, signal tracer, many other opportunities for trained Radio-Television 
projects. All equipment and lessons are Technicians—and those in training. If you 
yours to keep... you have practically expect to be in the armed forces later, there 
everything you need to set up your own is no better preparation than practical 
profitable Radio-Television service shop. Sprayberry Radio-Television training. 


YOU BUILD the Television set and - 


the powerful superhet radio receiver shown MAIL COUPON Ee ee a ee ee ee eee eer eee 
above, to the other test units o 

shown here (many are not shown because of TODA y i] SPRAYBERRY ACADEMY OF RADIO, Dept. 25 Cc 

lack of space). All equipment I send you is e 111 North Canal St., Chicago 6, III. 


YOURS TO KEEP. 


| NO OBLIGATION 


Approved for Veterans under the G. I. Bill 


Please rush to me all information on your 10-MONTH Radio-Tele- 
vision Training Plan. I understand this does not obligate me and that 
no salesman will call upon me. Be sure to include 3 books FREE. 


l invite you to get all the facts— 


FREE 


I want you to have ALL the facts about 

my new 1-MONTH Radio-Television Training 
—without cost! Rush coupon for my three big Radio- 
Television books: “How to Make Money in Radio- 
Television.’’ PLUS my new illustrated Television Bul- 
letin PLUS an actual sample Sprayberry Lesson—ALL 
FREE. No-obligation and no salesman will call. Mall 
coupon NOW! 


Name ooo os Ape es 


AGGrOSS oo ooo cn co renews cc cern es nonce cencnacecccuscsnasaeus 


Seuaen eeu euanan am aad 


City oo nee FONE 8 SS BEALO. OO Cac ewae cee 


Pere ees es SF eee eee 


i es a eee ee ec 
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KESTER SOLDER COMPANY 
4235 Wrightwood Avenue ¢ Chicago 39, Illinois 
Newark 5, New Jersey ¢ Brantford, Canada 


Since the most important 
single step in Radio- 
Television Servicing is 
soldering ... it’s just plain 
good sense to use the best 
—KESTER SOLDER... 
Key Name in Solder 

for More Than 50 Years, 


WE ARE QUICK AND CASH BUYERS 


We’re looking for surplus inventories of all types 
of electronic parts—receiving, transmitting and spe- 
cial-purpose Tubes. Anything in the Radio, TV and 
electronic field, 


SMALL OR LARGE QUANTITIES—SEND US YOUR LIST 


Submit samples where possible, amount of each 
, item and prices, 


NAT ADELMAN 


168 Washington St. New York 6, N. Y. 


ON-THE BATTERY RECORDER 
WALKIE-RECORDALL © 22. aunimre oArrce 


Continuous, permanent, accurate, indexed recording af 
only Sc per hr. Instantaneous. permanent playback. 
Picks up sound up to 60 ft. Records conferences. lec- 
tures, dictation, 2-way phone & sales talks: while 
walking, riding or flying. Records in closed briefcase 
with ‘‘hidden mike’’! Write for Detailed Literature. 


MILES REPRODUCER CO., INC. 


812 BROADWAY fipPunnteim NEW YORK 3, N.Y 
Dep’t RN-11, : 


NOW... Save MOREonTUBES! 


INDIVIDUALLY BOXED + FULLY TESTED - EACH TUBE GUARANTEED FOR SIX MONTHS 


Type Price Type Price Type Price | Type Price 
1B3GT $ .63 6AS5 $ .50 6K6GT $ .41 12AZ7 $ .70 
1H5GT 46 6AT6 38 6L6G 80 12BA6 45 
1L4 57 6AUG -43 6L6GA 80 12BE6 -47 
1NS5GT 57 6AV6 -38 6S4 46 12BH7 63 
1R5 -56 6B4G -96 6SA7GT 52 12B27 -75 
1S5 47 6BA6 45 6SJ7GT 47 12SA7GT 52 
174 -56 6BC5 -53 6SK7GT 50 12SK7GT -50 
1TSGT oie 6BDSGT -89 6SL7GT 62 12SL7GT -61 
1X2 -67 6BE6 47 6SN7GT 54 12SN7GT 54 
3Q5GT -65 6BF5 60 6SQ7GT 42 12SQ7GT -44 
3s4 55 6BG6 1.34 6T8 78 19BG6 1.39 
3V4 .56 6BH6 57 6u8s 85 19C8 94 
5U4G -43 6BJ6 48 6V6GT 46 19T8 -79 
5V4G 73 6BK7 1.10 6W4GT 45 25BQ6 89 
5Y3G .34 6BL7 -83 6W6GT 57 25L6GT .48 
S5Y3GT .30 6BQ6 89 6X4 34 25Z6GT 42 
6AB4 -46 6X5GT 33 35A5 

6BQ7 1.10 -48 

6AF4 1.40 6BZ7 1.10 6Y6G 59 35B5 47 
6AG5 .54 aa ai 7N7 52 35C5 ‘47 
6AK5S 95 12AT6 38 35L6GT .47 
6AK6 .63 6CB6 53 12AT7 .68 35w4 Eat 
6ALS 40 6CD6 1.85 12AU6 43 35ZS5GT -30 
6AN4 1.30 6F6GT .45 12AU7 -55 50B5 .47 
6AQ5 46 6H6GT 49 12AV6 38 50C5 .47 
6AQ6 -42 6J5GT -40 12AV7 80 SOL6 -47 
6AR5 .38 6J6 : 12AX7 61 11723 -39 
Motorola Ballast Tube #17A485459..... .30 11726 -68 


Each tube is performance-proven. 25% deposit must accompany all orders. Balance C.0.D W 


prices F.O.B., N.Y.C 


if remittance is made with order, 


you can deduct 2%. $1.00 handling Shan 


for orders under $10.00. Subject to Prior Sale. importer inquiries invited. eh 


138 


PHILLIPS TUBE CO. 


2281 Nostrand Ave. 
BROOKLYN 10, N. Y. 
CLoverdale 3-8010-1-2 


| Mac's Service Shop 
| (Continued from page 84) 


makes no difference if the signal g 
erator used has distortion in its 9 
put or not. As long as the amplif 
does not introduce additional dist 
tion, the output voltage will trace , 
a reversed outline of the input y¢ 
age, no matter what the shape of #] 
input signal is, and no distortion y 


‘be indicated.” 


‘Don’t you imagine there wil] 
some drawbacks to hi-fi service?” 

“I know there will be. For ¢ 
thing, we shall be trying to ple 
perfectionists. Such people are alw: 
tough customers. For another thi 
many of these people will have 
smattering of technical knowled 
and they will be trying to impress 
with their knowledge by being es) 
cially critical of our work. Out of ¢ 
experience with the I-could-fix-it-n 
self - if - I - just - had - the - tim 
and-the-tools people in radio and’ 
service, we know that a little kno 
edge can be a darned exasperati 
thing. 

“On the other hand there will 
some satisfaction in working for p 
ple who will know and appreciate 
when equipment is working as 
should. The whole thing is that 
must prepare ourselves, both w 
knowledge and equipment, so that 
will know when a high-fidelity sot 
system is delivering everything 
which it is. capable.” 

“IT think this is going to be fu 
Barney said with his quick enthi 
asm. “T’ll bet that in a short time 
be known as Golden Ear Gallaghe 

“Well, then, Golden Ear, hear thi 
Mac commanded. “I want you to b 
up on high fidelity until you give 0! 
musical Middle C every time I wl 
you on the head. You can start by 
reading Ollie Read’s ‘The Record 
and Reproduction of Sound’ Fol 
that up with ‘High Fidelity Sim 
fie? by Harold D. Weiler. Then 
back through our magazine files.” 

“But what shall I do with my 
sure time?” Barney asked sarca' 
cally. te 

For an answer Mac pulled out 
bulky cardboard carton and. placec 
in Barney’s lap. “There is a Willie 
son amplifier in kit form. Take 
home with you and wire it up—an 
mean wire it right. I intend to insp 
every solder joint in it. Then bring 
down here and we'll run every kK 
of a test on it we can dream up. ] 
already bought a good high-fide 
coaxial speaker and am building 
enclosure for it at home; so by 
time we get all this done we ie 
have a pretty good knowledge of 
subject from both the theoretic 
practical points of view.” 3 

“Say, you are real gone on thi 
fi stuff, aren’t you?” Barney — 
claimed. 1 

“Yep,” Mac agreed with a ti 
grin, “I think it’s real crazy!” 
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Fic time may not be too far off when you'll be QSO-ing the bargains you just can’t beat our “Surprise” Trade-In Allowances 
Moon, Mars, and presently undiscovered planets. We wouldn't on used test and communication equipment. So get your trade-in 
know about that. But we can tell you that for down-to-earth deal cookin’ today. Wire, write, phone or use the handy coupon, 


HAMMARLUND HQ-140X Less speaker. 
Shpg. wt. 60 Ibs. Net $264.50 


ALLICRAFTERS SX-71 Less speaker. 


Shpg. wt. 51 Ibs. Net $249.95 NATIONAL NC-183D. Less speaker. 


Shpg. wt. 65 Ibs. Net $383.50 


‘ 


JOHNSON VIKING IT TRANSMITTER KIT. COLLINS 75A-3 with 3 KC 


ALLICRAFTERS S-76. Less speaker. Shpg. wt. 85 Ibs. Net $279.50 mechanical filter. Less speaker. 
Ba oc eer Nel 9179-73 JOHNSON VIKING IT Wired and Tested. Net $337.50 Shag wi70 Ibe Net $330 08 


Cree er FREE CATALOG H See eee 

I prices f. 0. b. St. Louis ¢ Phone CHestnut 1125 BNE cae 
— WALTER ASHE RADIO COMPANY 

1125 Pine Street, St. Louis 1, Missouri 


DB Rush “Surprise” Trade-in Offer on my 


for. 


(show make and model number of new equipment desired) 
DD Send for new 1954 Catalog. 


Nome___ 


Address : 
City Zone State 


RADIO CO. 


Peseta eee, 
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1125 PINE ST. ST. LOUIS 1, MO. 
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BOEING ELECTRICAL CIRCUIT, 


The plate whirler, part of the new equip- 
ment for making electrical circuits by an 
engraving process, used at Boeing’s plant. 


ee 


Developing machine contains an alcoholic 
solution of purple dye, called ‘cold-top” 
enamel developing solution. Here John 
McMaster, chief of the photo template unit, 
places a plate on the rack prior to low- 
ering it into solution. The plate has a 
photographic image imprinted on surface. 


Herman Hausle holds plate which was 
etched with straight lines for test pur- 
poses. Etching machine contains a fer- 
ric chloride solution which eats away cop- 
per not protected by photographic image. 


MADE B 
ETCHIN 
PROCES, 


By IRVING PETITE. 


"Printed circuit” techniques are helping to speed 
construction of vitally-needed long-range aircraft. 


RAPID and economical method of 
making electrical circuits by a 
new copper etching process is now 
in use at Boeing’s Seattle plant. The 
process, borrowed from the radio and 
television industry—where some man- 
ufacturers already use it—makes it 


possible for Boeing to mass-produce 


miniature electronic package assem- 
blies through photo-engraving. 

Essentially three preliminary steps 
bring an electronic unit close to the 
final assembling: 

The first step is to photograph an 
engineer’s drawing of the circuit. The 
negative used is made of a stiff viny- 
lite-base film which is not subject to 
distortion. The circuit appears on the 
black negative as transparent lines 
the exact size and shape of the circuit. 

The second step is to transfer the 
image to a copper plate, bonded on 
one side of a piece of phenolic electri- 
cal insulation board. The board is 
about 1/16” thick and the copper ve- 
neer 3/1000” thick. 

The copper plate is coated with a 
light-sensitive engraver’s enamel: cold 
top. Then the plate is put into a ma- 
chine that whirls it while it is exposed 
to ruby infrared lights, thus spreading 
the enamel evenly and drying it at the 
same time. The negative is then placed 
over the plate and the two are held in 


close contact in a vacuum printing 


frame. A 95-ampere arc light throws 
a glaring blue light on the negative. 
The enamel exposed through the 
transparent lines of the wiring dia- 
gram is thus hardened. 


To conclude this step, the cop} 
plate is*put in a purple develop: 
solution which washes away the 1 
hardened portions of the enamel. 17 
lines of hardened enamel which 
main are turned purple: these li 
constitute the wiring diagram on ° 
copper plate. © .; 

The final step is to put the plate 
an etching tank containing a fer 
chloride solution; to dissolve the ¢ 
per. The portion of the copper pl 
protected by purple-enamel lines 
preserved, and the balance of the ¢ 
per plate dissolved. This leaves — 
wiring circuit in COpPEE on the p 
nolic board. 

Since just two to four minutes | 
required for each phase of the proc 
described, it is extremely rapid. — 

The phenolic board has now finis! 
its journey through Department ‘ 
photo template unit, at Boeing’s 
attle plant. It is next sent to the f 
tory where holes are drilled throt 
it, as required. 

Electronic devices, such as mi 
ture radio tubes, condensers, and 
sistors, are fastened to the back of 
board. 

Pins from these devices go da 
the drilled holes and contact the 
per wiring circuit on the other s 

The entire circuit is then float 
a solder bath, circuit side dow! 
the connections are soldered a 
and the complex assembly is co 
in less time than the wiring ¢ 
single circuits consumes when s 
techniques are used. 
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yood-pay jobs. A business of your own. 


7 

OPPORTUNITIES FOR GOOD-PAY JOBS 
@ision are within your reach when 
ily TV Servicing by the RCA Insti- 
moome Study Method. Or perhaps 
vid like to start a TV Service busi- 
your own. 

fu are not satisfied with the way 
Sure now stacks up, see how easily 


you can change the course of your career. 
RCA Institutes Home Study Course in 
TV Servicing is helping thousands of other 
people to better jobs. It can help you. 
Right now thousands of opportunities are 
going begging. There is a critical shortage 
of trained TV servicemen. This is your 
big opportunity. 


+o-understand, 
illustrated lessons 


The entire course is di- 

vided into ten units of 

several individual les- 

sons. You study them at 

home in your spare time. 
Lesson-by-lesson you learn 
wry and step-by-step procedures of 
hg TV antennas, of servicing and 
hooting TV receivers. Hundreds of 
and diagrams help you understand 
-it-works information and the how- 
echniques. You will be amazed how 
‘u absorb the knowledge of each les- 
@ quickly you train yourself to become 
ienced technician. — 


©) 


RCA Institutes conducts a resident school in New 
“York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses. 


INSTITUTES, INC. 


VICE OF RADIO CORPORATION of AMERICA 
oF FOURTH STREET NEW YORK 14, N.Y. 


Experienced engineers and 
faculty prepared the course, 
grade your lessons 


The RCA Institutes 
course was written and 
planned by instructors 
——, with years of specialized 
experience in training men by home-study 
and resident-school methods. The course 
embodies RCA’s background of television 
experience plus knowledge gained in training 
several thousand technicians. A study of 
the course parallels an apprentice’s training. 
Your lessons are carefully examined and 
accurately graded by friendly teachers who 
are interested in helping you to succeed. 


* SEND FOR FREE BOOKLET Mail the coupon— 
today. Get complete information on the RCA INSTITUTES 
Home Study Course in Television Servicing. Booklet gives 
you a general outline of the course by units. See how this 
practical home study course trains you quickly, easily. 

Mail coupon in envelope or paste on postal card. 


MAIL COUPON NOW! 


Name 


Address 


RCA INSTITUTES, INC., Home Study Dept. RN1153 
- 350 West Fourth Street, New York 14, N.Y. 


One of the leading and olde 
Radio-Televisic 
training schoo 


Founded in 1909, RC 
Institutes, Inc. has be 
in continuous operati 
for the past 44 years. 

wide experience and extensive eancaial 
facilities give students, just like you, unst 
passed technical training in the highly speci: 
ized field of radio-television-electronics. 


RCA Institutes is licensed by the Univers. 
of the State of New York .. . an affilic 
member of the American Society for En 
neering Education . . . approved by the V 
erans Administration... approved by leadi 
Radio-Television Service Organizations. 


It costs so little 
to gain so much 


RCA Institutes makes it easy for you to ta 
advantage of the big opportunities in 1 
Servicing. The cost of the TV Servicing Hot 
Study Course has been cut to a minimu 
You pay for the course on a pay-as-yc 
learn unit lesson basis. No other home stu 
course in TV Servicing offers so much for 
little cost to you. 


Without obligation on my part, please send me copy of booklet “RCA INstITuTES : 
Home Study Course in TELEVISION SERVICING.” (No salesman will call.) 


(please print) 


MONEY MAKERS! 


FOR MOBILE-RADIO SERVICE ENGINEERS! 


Provide for future expansion in this profitable 
field, with Lampkin frequency- and modula- 


tion-measuring equipment. 


For Any Number of Frequencies, 


mea AM or FM. The Type 105-B MFM. 


The Type 


105-B Micrometer 
Meter, or MFM, measures center-frequency on 
any number of nearby transmitters, AM or FM, 
0.1 MC. to 175 MC. Performs as signal generator 


Frequency 


for mobile receivers, 20 MC. up. Meets FCC re- 


quirements for mobile services, 


with 


accuracy 


guaranteed better than 0.0025%. Can be checked 


against WWV. Price $220.00 net. 


The Type 205 FM Modulation Meter 
for Multiple Mobile Frequencies. 
Instantly tunable anywhere, 25 MC. to 200 
MC., the Type 205 measures maximum FM 
deviation due to modulation, as required 
by the FCC. Indicates 0-25 KC. deviation. 
Simple to use, easy to carry. No charts or 
tables. Price $240.00 net. 


Send name and address for literature 


LAMPKIN LABORATORIES, INC. 
MFM DIVISION 


BRADENTON, FLORIDA 


: 
‘RADIO KITS, INC., 120 Cedar St., N. Y. 6 


Cash in on your surplus 
Radio Parts & Equipment! 
We pay more—or trade for 
something you really need. 
TV Sets, Mobile Equipment 
Available for Trade. Write 

Now! 
HARJO SALES CO. 
4109 Burbank Blvd. 


eae 


Att.: Schools, Labs, Hams! 


Burbank, Calif, 


Cable HARJO 


£S 


opportunities 


A career for you with one of the nation’s leaders in research 
and development in communications and military electronics. 


ELECTRONIC TECHNICIANS DRAFTSMEN 
ELECTROMECHANICAL TECHNICIANS 


Openings require previous training at high school, 
armed service school, or technical institute level and in 
general 2 or more years of applicable industrial or 
military experience. 


Applications particularly invited from those who 
reside within about 1000 miles of the Laboratories. 


Send your name and address for application, telephone 
collect within 100 miles for information, or visit us 
Monday through Saturday. Evening interviews arranged, 


BELL TELEPHONE LABORATORIES 


WHIPPANY, N.J. (Near Morristown) WHIPPANY 8-1000, Ext. 326 
MURRAY HILL, N.J. (Near Summit) SUMMIT 6-6000, Ext. 3381 
NEW YORK, N.Y., 463 West Street, CHELSEA 3-1000, Ext. 1114 


Loran CS ites 


BELL TELEPHONE LABORATORIES ©} 


: 
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Custom Building 
(Continued from page 49) 


a means of damping sound revert 
tion. This is done without takin; 
any of the usable closet space. Ph 
graph records can also be store 
the closet. : 

It is both practical and desirab 
as many cases as possible to re 
mend complete high-fidelity musie 
tems. Where the customer’s bu 
will not allow this, why not re 
cost by using his old radio or 
chassis from a straight AM or AM 
set? Television, especially in 
larger cities, has so reduced the 
mand for AM or AM-FM-only re 
ers that in many cases they Ca 
purchased at near-cost. If these ¢ 
sis are combined with any of the 
cost record changers and TV ch 
now available, a practical, low-cos 
stallation can be obtained. Many « 
munities are not within primary r; 
of either an FM or TV station 
many of these cases the custon 
old radio set, if it is of good qué 
will make a good chassis for the 
tom-built unit. 


Selling Your Customers 


Now that we have discussed son 
the cost control factors, the next t 
to do is to acquaint your clientele 
the fact that you are im the cus 
building business. This can be | 
most effectively by using all avail 
forms of advertising. This include: 
word-of-mouth, or personal re 
mendations from satisfied custon 
(2) newspaper advertising, (3) © 
phone solicitations, (4) posteard 
mailing forms, and (5) when pr 
cal, spot advertising on the local 1 
stations. 5 

Keep posted on new home-ow! 
be sure to make appointments, dis 
home beautification projects and 
a custom-built installation can | 
Show prospective clients photos 
drawings such as the ones show 
this article. (Many of these ‘pl 
can be obtained from manufactt 
of high-fidelity home music syste! 
you explain what they are to be 

If such pointers as those re 
mended in this article are follo 
there is no reason why custom-b 
ing cannot be made into a ful 


business. The field is open and i 
likely to be saturated for a lo! 


B96 sais es 


1.29 | 6S4 


1,69 | 6S8GT 
6SA7G 
| 6SC7. 


Console 21” 
Model 321-48 


Model 300 


Precise Oscilloscope 
Here Is the Buy 


7” tube size, Sweep magnifier, 
complete push-pull from input 
through output. Vertical sen- 
sitivity better than 10 mil 
volts. Bandpass + 0 — 3 

0 to FIVE mc, complete wi 
phasing control, blanking con- 
trol. intensity ‘mod. and self- 
measurement peak to peak 
feature, with DC amplifiers 
throughout as found only in 
scopes selling for over $950. 
Exclusive, easy maintenance 


feature 
inkit orm $94.95 
Completely wired $199.50 


JFD UHF-VHF ANTENNA 


Efficient on all channels. 
Uses conical element and 
refiector for VHF and “‘bow- 
tie’’ for UHF. Equipped 
with printed circuit an- 
tenna coupler for excellent 
signal transfer into single 
transmission line. Easy to 


install. $ | { 20 


BOW TIE 
REFLECTOR 


UHF Antenna Bowtie Reflector Ultra-high 


lahogany fur- 


++ .«+$279.95 


net.$195.97 


Se model 
|<. . . $136.76 


model 
+-++9155.96 


Ysole.$225.96 


Gain. Completely assembled — ready to 
mount. For all UHF channels—easy to 
stack for two or four bay. $2. 32 
Single Bay 2. cdc ceceves 


Two Bay, complete 


ov Antennas 


10 Element conical 
... rugged through- 


ay ($3.95 


Only..... 
Double bay array, 
tacking bars..............-$7.75 
array, with harness and stacking 
BUEN <! « s Bove isctnerae Pl 4.95 


ent aaical: Only. MA OO GeO otek! 


DIATELY 17GP4A :. 


17CP4A .. 


TUBES $1.50 extra per tube 
sta tic Tubes $1.50 extra per tube 


| Teleron TY Wave Trap 


For VHF Channels 2 through 
13. Clears VHF picture, stone 
interference at once, 30 


{ onds to attach i a $1. 75 
Pets Midleieieisicisielsielsie<lelels sicjzieP2o70 


CABLE ADD.: CONTULAB. 


-- BQg|St36T----. 
C SKEGT. 
119| 6K7GT 


1,19) : 
1.19 6L6G. . 


2.49 | SS76T..... 


airy 


bal. C.0.D. ALL shipments 
SAE Go CONTULA e"These prices supersede a 


Sileca 


|7C5,...... .89/12AU7..... .79|12SN7GT.. 99/26... BQ a5... 
3 sere 59c 7C6 ave". (58 12597 590% -79¢ SPECIAL 
6SRIGT WT 79c 12AV7 g s07ci 6Qp 3 35 A5. chee 
99 | 75 TAWE.. 1.19 L2se7eTO TE sens. ae | 49 
Mae eng. 115 | 7E6 7196 GAXS 68 1223. 95 35C5 69 71A 10° 
678. 89| 7E7 G 12ax7.°-2. 169. 1447... 2211053516 | WE Vo 
QS fi 7 TSietele cea 73 
Pe leer QQ cli oak Hae RMT ggtlete gel] DISCOUNT 
sal 51; ... 59/1486, 354... Oba jens 
1:40 | 6U7G. . Cie oye ean 18 Mabe. 896 3523 99¢ 78/606. -.1.10 
119) 8U8..-... 89 7H... 1.05 12BE 69e M5 W256 9524p olen 73] Go mranciee GUN SOEEDS 6, 
vos 69) 6V3, 1.29/77 1.19 22 Clisc7. V2 9025 petty 1255)| SSeemncee 145/100 tubes or 
4 69) 7K7.... Ee 12BH7..... .89) 14F7. 1.05 | 35/51 19 hha Us) 
69| 6W4GT 597 meat oe 73 1287 189/14F8..... 1453602: 106 5... more, 5% DIS- 
aa ccee ht Sie ale ee ope cl Iga ce 
, : i207 nen. 79)\ 12FSGn eee G5 IAQ Teen 1.05 | 38... 
1.25] 6xseT. 990 7a? 119 HB. 89 W718 39/44. te Fl 9 agent 
i Oe oe ml 99g] 
: ... 69] 12K7GT.... .69) 
: 9 | S24 /8A os 79| id 1.19 | 12K8.. : “196 
oe Aaa ge 1...:105112076T.... . 
9) 748 V19/ 7X7... -7Qe | 1288... j FREE 
AWARE ce 12SA7GT 
69c 7A7 79¢ 124. 89/125c7... “1 $20 list value 
69 ne 99| 128 ° oo 12SF5GT,....69 25806, i9 Moe assortment of 
79765) 169) RANT a. unlise (ese nnne se 25L6GT.... coe iiteriecnaensere 
‘5Q¢| 78°. .89| 12AL5 54] iosH7GT 25WAGT.... 3 pocogc with order of SO 
° ce 7B7. 396 12AT6 - 5812807 2025 emer. 69 or more tubes. 
vee 69] 78 12AT7 89/ 125K 76T 2526GT.... .69 
69| 704 1,30| 12AU6,.... .69| 12SL7GT |32L7GT... .1.15 


WELLER 
SOLDERING 
GUNS 
Brand New Models 


FILTER 
CONDENSERS 


Service Dealers Net Price. 


Fresh stock. 
50 mfd. @ 25V... ea. 
sov.-sal9 


50 mfd. @ 


3x10 mfd. @ 150V 3 ea. 
30-20 mfd. @ 150V« 9 


40 mfa. @ 150V..000 


» 40-40 mfd. @ 150V 
40 mfd. @ 150V 


20-25V .cccece ea. 
80 mfd. @ 1sov/.39 


7 eTl ea. 


Model Watts 


WS-100—150 8 mfd. @ 450V. 
Single heat....$ 8.77 | 8-8 mfd. @ 450V. 29 ea. 
S5-500—275 10-10 @ 450V. 

10-10 mfd. @ 450V ea. 
Steeple a LES POG*BOV Saaiiena coh .09 
200 Dual heat... 10.73 | jo-s00v .°...... 44 
D-550—275- 30 mfd. @ 450V. 39 ea. 
350 Dual heat.. 11.71 1420-20 @ 25vV....® 


TUBE KITS 


3V4, 174, 1R5, 185...$2.19 
3Q4, 174, 1R5, 1S5. List 
Value $8.00. Tube_ Kit 
ONL Yer ee oe ieponciere ye -98 
384, 1T4, rapt IRS. List 
Value $7.80 4-Tube_ Kit 
salle lelloie steve eielel el siele isle 1.98 
1U4, 384, 1S5, 1R5 List 
Valu $7.80. All Four 
Tubes for ........- 1.98 
117Z3. 1US, 384, 1R5, 1T4. 
phe pc Portable Kit. All 


forcast isheromeane $2.49 

12A76. i28A6. 12BE6, 35W4, 

sorse®. Sar eee 

6G 5 ; 

BEST BRANDS AT 2SK7G, 12SA7G. 5 Tubes 
BESTUPRICES) awe mibforsate hanes $3. 


RESISTOR KITS 


Insulated 1/2, 1 and 2-watt assortment of most used 
values, 1.R.C. Ohmite, Stackpole, Speer, $2, 95 
PKs Pea acre Gna CA Cees ceed 


etc., 
300 OHM TWIN LEAD 


55 Mil. le ft. ccc ecececesesS 1.59 
1,000 ft. ... see ceeeee eee, 23.95 
20 Ga. a Mil, 100 ft. ....... 1.89 
1,000 ft. 2... cece erecnecve 16.95 

le TUBULAR 300 OHM LINE 
O ft. ccc rene sessescccs 34.50 


MISCELLANEOUS BUYS 


Be rT a iar aden aee Becatiars 
MOLUWE CONTROLS For SWITCH 2 Licoimi | eee 
a eetate ssuroesiy antes: 12 aah agor mi 78-86 
SINGLE ION TRAPS --.+---- 2-280 | 250 mil. igs 
OUTPUT TRANSFORMER—tor $016 tec | goo mi, 2.85 
G-foot LINE CORD UL. .-10 for e195 | Soo mil: Zee 
OAPSA ....-s 25.4 
29DP4A ---93.95 ONE FULL 
2 ORP aA SE Senne YEAR 
Eig Oe: WARRANTY 
0625 +28-95  2AMTSA IT: ratios 
oa 27NP4 .. 


SEND US our ORDER AND. WE WILL SHIP FROM 


Beith 


TOCK IMMEDIATELY 


TENNAKIT 


30 ff. of Stainless Stee! Strap with HEAVY 
ZINC BRACKETS for dealers who sell quality 


TV 
ANTENNA | 


For UHF and VHF 
RECEIVES ALL CHANNELS 


WE FINALLY DID IT 


You ordered so many thousands of these radar 
dae TV Antennas, that the cost has come down 
rough the savings of mass production. 

WE ARE PASSING THESE SAVINGS ON TO YOU! 
212 miles reception recorded. 125 miles common. 
This unbeatable antenna has been reinforced to 
withstand 150 mile winds. 

Satisfaction guaranteed or your money back. 


At this low, low price we cannot 
mention manufacturer's name. $ { 9. 95 
Less Mast 

5 ft. ALUMINUM MAST heavy gauge 1144" diam. 
with interlocking end, Slip twe sections together 
for a ten-footer. 


REGENCY 
UHF 
CONVERTER 


UNIVERSAL-CONVERTERS ALL SETS — the only 
converier recommended for the 5,000,000 split 
sound and video TV sets now in use as well as 
a intercarrier TV sets. 

ET 


Boaen UHF Converter 
Granco UHF Converter LCU, for saeiaes nee 
of all UHF channeis $22.01 


P. M. SPEAKERS 
12" COAXIAL PM _ SPEAKERS. 
High Fidelity with EE fil- 
ics apy 20 watts; 40- 
4 cps. response; 
8 ohm Nee ceils ea. $12. 95 
SPeaken. 2 o- 17,500 
2 
Rete ea. 919.95 
Very best quality — NATIONAL 
R ANDS, Individually BE 


Py TD 
6” SPECIAL PRICE. 
8” 


BY-PASS CONDENSERS 
100 Condensers : $6.95 


(Je) 
4 assorted in package... 


600-VOLT 
-6c O1.. 


NEPCO TV WIRE 

Twin Lead Type—300 Ohm 
20 Gauge—7 Strand No. 28 AWG Copperweld 
Wire for Maximum Strength and Maximum 
Flexibility. Constant impedance under all con- 
ditions. The ‘‘Z’’ Line is an attractive, easy 
to handle UHF TV lead for maximum signal. 
1000 ft. $47.50 100 ft. 


TV CONVERSION KITS 


Easily Installed 


| and width coil, 


17” Conversion Kit, as above, complete......$24.95 
as above, complete...... 29.95 
21” Conversion Kit, as above, complete...... 31.95 
24” Conversion Kit, as above, complete,..... 69.95 
27” Conversion Kit, as above, complete.,.... 89.95 


20” Conversion Kit 


Lifetime Chimney Mount 


each 


crew Eye Stand-Offs, 2 Insulated 
= ‘stand-Offs, 5 ft. dada 


t Mast 13/4" OD, ...2ceceo ++ $3.95 


Chimney Mount for TV and ant...............$1.49 ea. 


F.0.B. Chicago. ORDERS LESS THAN $5.00—$1.00 SERVICE CHG. 
if previously advertised prices, subject to change without notice. 


| consisting of rectangular tube, 70 degree 
ij] yoke, beautiful mask, flyback transformer 


$3.00 


Write 

our fi 
BARGA 
CATAL 


Half moon 
Pix tube soc 
completely | 
closed w 
standard RI 
color coc 
finned lec 
39c [ 


4 Inde 
UHF anten 
$7. 


Outde 
UHF onten 
$4. 


Nie convert 
All U 
chann 

$29. 


TV 2-: 
anten 
couple 
$1.17 « 


Flybe 
Transform 

TV Horizon 
output, unive 
sal replaceme: 
14,500 

$2.49 ¢ 


ar 
phe 70 degr 


cosine yo 
with 4 lec 
and netwo 
$2.95 « 


~ the book that 
SAVES TV 
MIT MET SERVICE TIME 


HOWARD W. SAMS’ 
“TELEVISION TUBE 
LOCATION GUIDE” 


Latest 
addition 

to an 
invaluable 
series of 
Tube Location 
Guides 


E TUBES 
TROUBLE —REPLAC 
FIND THE AE CHASSIS 


WITHOUT REMOVIN 
WITHOUT REMOVINE 


You’ve asked for more—and here it is—the 
fourth volume that brings you right up-to- 
date! It’s the only book that shows the posi- 
tion and function of all tubes in hundreds of 
TV sets. Helps save your servicing time. Often 
an operational check in the customer’s home 
—looking at the picture and listening to the 
sound—gives you the clue to the trouble. 
Most often, a tube failure is the cause. This 
invaluable Guide makes trouble diagnosis 
and tube replacement quick and easy, without 
removing the chassis! Each TV model has its 
own clear, accurate diagram. Fully indexed 
for quick reference. All new diagrams cover- 
ing 1951-1952 TV models. Handy pocket size, 
192 pages, 5144x814". Pays for itself on the 
first job! 

OR DMRSTGL-4sOrly once cries eis sie cur. $200 


Own the Complete Library 
VOL. 3. Used daily by thou- 
sands of TV Service Technicians. 
Shows location and function of 
all tubes in hundreds of 1950- 
1951 TV sets. 192 pages. 51x 
81%". 

ORDER TGL-3. Only..... $2.00 


VOL. 2. Gives tube positions and functions 
in hundreds of 1949-1950 TV sets. Helps 
solve tube failure troubles in minutes. 208 
pages, 514x814". 

ORDER al Gl-2.7Onnlyaalewster 9 cela sis errs 
VOL. 1. Covers hundreds of 1948-1949 TV 
sets made by 56 mfrs. Not duplicated in 
other volumes. 208 pages, 5144x814". 
ORD Wal Gh=VvOnlyrrer eee cece ae 


Carry Them ALL in Your Tube Caddy 
HOWARD W. SAMS & CO., INC. 


~ Order from your Parts Jobber today, or - 
EB write to HOWARD W. SAMS & CO., INC. g 
: 2203 E. 46th St., Indianapolis 5, Ind. | 
a My (check) (money order) for $....... eses : 
- enclosed. Send the following books: a 
w CITGL-4 ($2.00) [JtG1-2 ($2.00) | 
i CITGL-3 ($2.00) [J TGL-1 ($1.50) - 
I J 
Wisi s vere ets ccs.c ts ace ites tate te 1 
i 
- PAK ESS slele He aes € stelelelcie Steincihecie te hve ee + 
| 
a CU raga tanta s cle'd 4) o.siale slelesia' eee Statesmen a 


144 


SIMPLIFIED CRYSTAL IF. FILTE 


By WILLIAM BRUCE CAMERON, wsivJ 


Details on an inexpensive 200 kc. filter. Other frequencie 


can be provided by changing coil and crystal specification: 


ITH ham bands becoming more 
crowded every day many serious 
amateurs are building their own 
receivers, or some sections of them, 


| but most of them are afraid to tackle 


a crystal filter. The filter described 
here is cheap, simple, and effective, 
and can readily be built by the aver- 
age ham. 

The reader may wonder why any- 
one would want to build a crystal 
filter when they can be bought, or 
are already incorporated in good com- 
munications receivers. The reason is 
that the conventional intermediate 
frequency around 455 kilocycles is too 
low for good image rejection and too 


| high for good selectivity. To get both 


good image rejection and good selec- 
tivity and still retain the crystal filter 
requires a triple conversion receiver, 
or one with a mechanical filter. 
Mechanical filters are expensive and 
triple conversion produces headaches, 
so there is a real need for a low fre- 
quency crystal filter. 

The filter described operates on 200 
kilocycles, since crystals and coils 
were available on this frequency. The 
entire assembly is mounted in a small 
aluminum box. In, Lz, and L; are 200 
ke. slug-tuned coils taken from icf. 
transformers. L, and L, are placed as 
close together as is convenient and 
LL; is isolated from them as much as 
possible. Condensers OC. and C, are 
twice the value of condensers C, and 
C;. Precision values are not required 
but silver micas are preferred because 
they will “stay put”. 

In operation, a 200 ke. signal is fed 
into the system and In, In, and Ls; 
are peaked, with C; set at minimum 
capacity. If all is well, that is the 
total job of alignment. Closing C; 
throws the L; circuit out of resonance, 
reducing the loading on the crystal 
bridge circuit, and increasing the se- 
lectivity at the expense of a slight 
loss in signal strength. C, is the 
neutralizing or phasing condenser and 
should equal the crystal capacity 
When the plates are about half 
meshed, to allow adjustment for phas- 
ing out heterodynes and rejecting 
audio images of c. w. signals. The 
proper capacity can be achieved by 
starting with a condenser somewhat 
larger than is required and judiciously 
removing plates until the optimum 
has been reached. A value of 25 upftd. 
should be ample in any case. After 


‘this has been done, bend the tip of 
/one rotor plate slightly, so that it will 


R,—5000 ohm, 1 w. decoupling res. (ma 
limited by tolerable voltage drop) 

R.—100,000 ohm, Y2 w. decoupling res. 

C,, Co—150 wyufd. silver mica cond. 

Cs, Ce—300 wpufd. silver mica cond. 

C,—See text 

C:—250 pwufd. midget var. cond. 

Cz, Cgs—.1 yfd., 400 v. cond. 

Ly, Ls, Ly—Slug-tuned 200 kc. i.f. coils (s 
text) 

Xtal—200 ke. crystal 


Circuit diagram of 200 ke. if. filler, 


short out when fully closed, to p 
vide an “off? switch for the filter. 
A good source for the alignm 
signal is a Pierce oscillator using © 
same crystal which will be used in 1 
filter. That’s all there is to the ¢ 
struction and alignment, and the fil 
will. perform as well as any on ~ 
market, besides being easier to adj 
than the. good commercial ones, é 
permitting crystal filter action on ¢ 
intermediate frequency for which c 
and crystals are available. j 
The filter is used at W8IVJ ir 
double conversion receiver with a fi 
if. of 2745 ke. and with casca 
transformers in the three 200 
stages which follow the filter. W 
this arrangement, excellent image 
jection and selectivity are obtain 
With the filter in broad position 
lectivity is about all that can’ 
tolerated for phone, and in the shi 
position the bandpass is only a 1 
hundred cycles for c. w. ES 
3 
V—_—_—_—_— 
RETMA PILOT COURSE © 
ae FIRST class in a pilot course 


television technician training, § 
sored by the Radio-Electronics-Televi 
Manufacturers Association, was he 
New York City with sixty students fr 
the New York area participating. 

The new course, which is desi 
develop an industry-approved up- 
course for TV technicians, will be 
in trade and vocational schools thr 
out the country. The students we 
lected on the basis of minimum 
ence requirements and then qué 
only after a personal intervie 
members of an Industry Advisor 
mittee, \ ; 4 : 


RADIO & TELEVISIO! 


Buy on our radically new. 
NO CARRYING 
Time Payment Plan CHARGES!! 
Superior’s new 


cccos SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 


D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts The Model 670-A includes a special 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts GOOD-BAD scale for checking the 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts quality of electrolytic condensers at 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes a test potential of 150 Volis. 


RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms 
The Model 670-A comes 
housed in a_ rugged, 
leas EL steel 
cabinet complete with 
test leads and operat- at 


NTEREST!! 


INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 


CAPACITY: .001 to | Mfd. | to 50 Mfd. (Quality test for elec- 
DECIBELS: —é to +18 +14 to +38 +34 to +58 ing instructions 


TUBE TESTER 


REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms 
SPECIFICATIONS: 


. P 
Superior’s new 


Model TV-11 


%* Tests all tubes including 4, 5, 6, 7, Octal, Lock- to damage a tube by inserting it in the wrong 
in, Peanut, Bantam, Hearing Aid, Thyratron, socket. 
Miniatures, Sub-Miniatures, Novals, Sub-minars, % Free-moving built-in roll chart provides com- 
Proximity fuse types, etc. plete data for all tubes. 

% Uses the new self-cleaning Lever Action Switches %* Newly designed Line Voltage Control compen- 


for individual element testing. Because all ele- sates for variation of any Line Voltage between 
ments are numbered according to pin-number 105 Volts and 130 Volts. 

in the RMA base numbering system, the user %& NOISE TEST: Phono-jack on front panel for plug- 
can. instantly identify which element is under ging in either phones or external amplifier will 
test. Tubes having tapped filaments and tubes detect microphonic tubes or noise due to faulty 
with filaments terminating in more than one pin elements and loose internal connections. 


are truly tested with the Model TV-II as any of 
Leakage Checker. A relaxation ayRe oscil- | i: 


the pins may be placed in the neutral position 
Se s New Model 660- yi AN AC OPERATED 


3 SIGNAL GENERATOR 


% The Model TV-II does not use any combination 
type sockets. Instead individual 

PROVIDES COMPLETE COVERAGE for AM-FM & TV Alignment 

SPECIFICATIONS: 


The model TV-11 oper- 
ates on 105-130 Voit 60 
Cycles A.C. Comes housed 

in a_ beautiful hand- 
sockets are rubbed oak cabinet com- 


used for each type of tube. Thus it is impossible plete with portable cover 


EXTRA SERVICE—The Model TV-I! may be 


lator incorporated in this model will detect 
used as an extremely sensitive Condenser 


leakages even when the frequency is one 
per minute. 


oo POF, BAR 


MER 


e Generates Radio Frequencies from 100 Kil- 
ocycles to 60 Megacycles on fundamentals 
and from 60 Megacycles to 220 Megacycles 
on powerful harmonics. ¢ Accuracy and Sta- 
bility are assured by the use of permeability 
trimmed Hi-Q coils. ¢ R.F. available separ- 
ately or modulated by the internal audio 
oscillator. — Built in 400 cycle sine wave 
audio oscillator used to modulate the R.F. 
signal also available separately for audio 


high transconductance heptode is used as 


an R.F. oscillator, mixer and amplifier. 
Modulation is effected by electron coupling 


in the mixer section thus isolating the oscil- _ 


lator from load changes and affording high 
stability. « A.F. Oscillator Circuit: A high 
transconductance heptode connected as a 
high-mu triode is used as an audio oscillator 
in a High-C Colpitts Circuit. The output 
(over 1 Volt) is nearly pure sine wave. « 
Attenuator: A 5 step ladder type of attenu- 


testing of receivers, amplifiers, hard of hear- 
jng aids, etc. R.F. Oscillator Circuit: A 


1—6BE6 as R.F. Oscillator, mix- 
1—6BE6 as Audio Oscilla- 


Tubes used: 


er and amplifier. 


The Model 660-A comes 
complete with coaxial cable test 
lead and instructions. 


‘Ale 
NET 


tor. I—6H6 as Power Rectifier. 


0 MODEL 670-A....... Total Price $28.40 | 

{OSS ELECTRONIC DISTRIBUTING co., INC. Bes int pay mentees rie $3.50 1 

ept. B-82, 38 Murray St., New York 7, N. VE Noam sy ticcatcta este toue Sanois ohelsielolelie leisuefererererer™ yy ieicr NP MODEL INCHES Total Price $47. tea 

$11.50 down payment. Balance 

lease send me the units checked. I am enclosing the down monthly for 6 months. | 
iyment with order and agree to pay the monthly balance D MODEL 660-A....... Total Price $42.95 

; shown. It is understood there will be no carrying, interest Address....... AEE OR Co acd bo Sonciacrora opti $12.06 down pepiiecti'Balshus $00 1 

‘any other charges provided I send my monthly payments monthly for 6 months. i 
en due. It is further understood that should I fail ie make Kanclosdisee oe ast downinay niente 

ee eo Soe, io fall uspaid Pelante saan mie abyss siete os ae worse leis. sy Zone.....- State... lea O Ship C.O.D. for the down payment. | 


nmediately due and payable. 


} 
; 
| 
I 


Ultrasonic U-25 
(Continued from page 83) 


Performance-wise, this new unit 
pares favorably with speakers cost 
considerably more. Numerous { 
have been made to determine the ¢} 
acteristic acoustical response of 
U-25 including the two discussed 
the following paragraphs. 

1. The U-25, when driven by 
constant-amplitude, variable-freque 
signal generator in a anechoie ch: 
ber in which no sound was reflecteg 
the chamber itself, produced q ~ 
quency response excluding the com 
mentary effect of reflected sound as 
dicated in the graph of Fig. 1, “1 
in Anechoic Chamber.” 

2. The U-25, when driven by 
same signal generator and mountec 
the corner of a normal room, enabl 
the walls, ceiling and floor to ref 
sound to the microphone receiver, } 
duces the characteristic response ¢ 
unit properly mounted in accorda 
with design specifications and mot 
ing instructions. A reduction of 
undesirable high treble response ab 
3000 cps, as well as increased bass 
sponse, may thus be achieved by | 
ploying the walls of the room as 
auxiliary baffle. 

The response, from tests conduc 
over a frequency range of 20 to 20, 
cps, rose sharply at 55 cycles and 
mained at an acceptable level fror 
to 11,000 cps. Response of various w 
tested sloped off at 45 degrees at 
high frequency end. 


for A. C. current 


“ANY WHERE! 


LOW COST 


r) > 
Retail Price 


ee 
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7 NEW DESIGNS — 


For Inverting D.C. to A.C. ... Specially Designed for 
operating A.C. Radios, Tape Recorders, Wire Recorders, 
Record Changers, Television Sets, Amplifiers, Address 
Systems, Radio Test Equipment and most small electrical 
and electronic devices from D. C. Voltages in Vehicles, 
Ships, Trains, Planes and in D. C. Districts. 


Input A.C. Output Output Wattage 
DC Volts 60 wscls Int. Conte 
ae sO | nO volkern, [-maed0 S| 

= 


Consumer 
Net Price 


110-RSD 
#*12T-HSG 
110AT-RHE 


NEW MODELS 


NEW LITERATURE 


Zesty Dedede Siucel930 
SAINT PAUL 1, MINNESOTA 


ee 


with leather carrying handle 
ional—optional. 


As the frequency response of 
U-25 varies greatly according to k 
tion, the company suggests that 
optimum results the unit be mour 
in a corner at ear level with the v 
holes inverted. al 


6BQ7, 6BZ7 SUBSTITUTE 
By IOTTIS ADAMS, JR. 


ANY TV service technicians are ha 
difficulty obtaining 6BQ7 and 6 
tubes for those TV sets using the - 
cascode-type tuner. A good substi 
for these tubes, and one requiring ¢ 
minor modification, is the 12ZAT7. T 
have been 20 or more such substitut 
made in sets in this area, and the _ 
ones installed are still functioning al 
four months later. This is a fringe ‘ 
yet there is no noticeable signal — 
when using a 12AT7 in place of a 6B 
The conversion will work on any sé 
which pin 9 of the 6BQ7 iube so 
and one side of the heater circuit 
grounded. 

To make the substitution, merel) 
pins 4 and 5 of the 12AT7 together 
then clip off either pin 4. or 5, which 
one is grounded in the socket. 
places both halves of the 12AT7 he 
in parallel. The pin must be clipped 
short enough to prevent it from § 
into the socket and causing a shor 
the heater circuit. Also, care m 
taken in tying the pins together, or 
glass may break. ‘ Be sure to plug 
tube into the socket in the right wa) 
it will fit two ways after pin 4 on 
clipped off. 


RADIO & riesion 


i 


es 


ADD TECHNICAL TRAINING to your practical axperience 


set Your FCC License In A Hurry! 


Then Use Our Amazingly Effective 
Mg JOB FINDING SERVICE 


“This Valuable Booklet 
| 


| TELLS HOW- 
hee svour | WE GUARANTEE) [1S HOW 


HGUARANTES TO TRAIN AND COACH You at | Our Amazingly Effective 
HOME IN SPARE TIME UNTIL JOB-FINDING SERVICE 


YOU GET Helps CIRE Students Get Better Jobs 


YOUR FCC LICENSE Here are a few recent examples of Job-Finding results: 


: * AIRLINES JOB 
If you have had any practical experience GETS : 
. . “Due to your Job-Finding Service, I have been getting many offers from all over 
—Amateur, Army, Navy, Radio repair, the country, and I have taken a_job with Capital Airlines in Chicago, as a Radio 
or experimenting. Mechanic.” Harry Clare, 4537 S. Drexel Blvd., Chicago, Il. 


yurse. 


GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS 
“Your ‘Chief Engineer’s Bulletin’ is a grand way of obtaining employment for your 
graduates who have obtained their 1st class license. Since my name has been on the 


ist I have received calls ve stati i s ern § Ss. 

LS HOW-— Employers make now employed as Transmitter Liaginesr at WME vue sournern states. and am 
. Elmer Powell, Box 274, Sparta, Tenn. 

OFFERS Like These GETS CIVIL SERVICE JOB 

ur Graduates Every Month 


“T have obtained a position at Wright-Patterson Air Force 
Base, Dayton, Ohio, as Junior Electronic Equipment Repair- 
5 +f SA The lee dae Application you prepared for me had 
from nationally-known Airlines, "We would also appreciate if you a lot to do with me landing this desirable position. ‘ 
lace the following additional advertisement in your bulletin—Wanted Charles E. Loomis, 4516 Genesee Ave., Dayton, Ohio. 
intendent of Communications . . . Salary $666.66 per month. 
rom nationally known manufacturer of high quality AM and FM trans- 
"We are very much in need at the present time of radio-electronics 


Your FCC Ticket is recognized in all radio 
fields as proof of your technical ability. 
ians and would appreciate any helpful suggestions that you may be 2 
offer. Salary up to $412 per month to start." aa oa 
Pays 
aA GETALL 3 FREE/ 
anet cess Y 
S 
\\ ‘ 


‘ MAIL COUPON NOW ° 


\Y 
qo aie) 
\ ae] 
Whee 


are just a few examples of the job offers that come to our office 
ically. oa licensed radioman filled each of these jobs .. . it might 
een you 


"S PROOF FCC LICENSES ARE OFTEN SECURED 
FEW HOURS OF STUDY WITH OUR COACHING 
OME in Spare Time. 


e@ and Address License Lessons 


ve. 2nd Phone 16 
penne St., Bakersfield, Calif, 


‘4 : CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-58, 4900 Euclid Bldg., Cleveland 3, Ohio 
(Address to Desk No. to avoid delay) 


IT want to know how I can get my FCC ticket in a minimum of 
B time. Send me your FREE booklet, ‘‘How to Pass FCC License 


Examinations’? (does not cover exams for Amateur License), as 


a 
| 
| 
| 
well as a sample FCC-type exam and the amazing new booklet, | 
| 
| 
1 
a 


Are 
ogt, ist Phone 20 Not 
016, Dania, Fla Wee **Money-Making FCC License Information,"’ 
. Foerch, ist Phone 38 = nis fs A 
sucler Pl., Bergenfield, N. J. c H Be sure to tell me about your television engineering course. 
foo oh ae a ist Phone 28 
1 ooseve ° e n, ,) y. ee ee eeeeeee eee eer eee eens eeeeeee 
Schoell, ano 2nd Phone 23 Bas Namentcce. Sacwteete sets sieistatsioters 
Nest (Ith St., Escondido, Calif. Bibs saarecs eioialcre skier reiseeterste 
VELAND INSTITUTE OF RADIO ELECTRONICS i CHE rae oeie ie SielerstaS eretess Kibble etale vi vialeteisieres ZONE) ais s OtRLOz ee crereisretrels soos Of 
CARL E. SMITH, E.E., Consulting Engineer, President | Paste on 2-cent postcard or send air mail. 
Poe oe el 


Desk RN-58, 4900 Euclid Bldg., Cleveland 3, Ohio 


mber, 1953 47 


inois 


equipment than any other brand 
3911 South Michigan Avenue, Chicago 15, Ill 


Used by more manufacturers for original 


OXFORD ELECTRIC CORP. 


World’s Largest Producer of Speakers 


If You Want SPEAKERS 
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The Compleat Fidelity 
(Continued from page 57) 


wall mounting height for our box, 
and the distances are shown, along 
with the dimensions, in Fig. 1. Notice 
that the front panel of the speaker 
housing is slanted downward. This was 
done so that the radiation would just 
about strike the ears when the lis- 
tener is seated. 

The box is constructed of % inch 
plywood, glued, and held with screws. 
It is lined on all sides with 2 inches 
of cotton quilting—stuff you can buy 
at any dry-goods store. The cut-out 
for the speaker has a piece of %4 inch 
mesh hardware cloth over the open- 
ing to protect the cone. 

The box is left unpainted, since all 
but about 2 inches is inside the wall. 
The front is dressed-up with a fancy 
cloth—suit your wife’s taste on this! 
—held by small strips of redwood or 
other suitable wood. This serves not 
only to hold the cover cloth, but con- 


Close-up of speaker baffle which is 
in closet wall and projects into the 


ceals the unpainted 2 inch lip 
box. 

A convenient closet allowed 
cut the hole in the wall of the 
outside dimensions of the box 
held to the wall studs by lag- 
so that at the low frequencies 
are no adjacent vibrations. The 
wall responds nicely at 30 
cycles! (To be cont 


AUTO RADIO SERVICE HINTS 
By JACK DARR 


ITH the summer driving season just 

a memory, auto radio technicians 
will be getting a lot of summer-weary 
receivers to repair. Most of these jobs 
will be straightforward affairs involving 
tube replacement, etc. but there is always 
the baffler to make life more interesting. 
A few such bafflers with their solutions 
are presented below. 


PHILCO MODELS CR-4 AND CR-6 


If these sets show intermittent opera- 
tion after two or three weeks of use, the 
trouble may be the antenna trimmer 
condenser, C;, riveted to the side of the 
cabinet. As this unit is in series with the 
antenna, a short at either end causes the 
set to cut out or make popping noises. 
To repair this condition, bend the con- 
nection lugs to clear the brackets, or in- 
sert extra mica between the trimmer 
blades if necessary. 

If the set is out of the car, check the 
small plastic wires to the oscillator coil. 
These may be shorting intermittently, 
due to insulation failure. 


KAISER-FRAZER SETS 


An extremely difficult case of noise in 
several Kaiser-Frazer auto radios was 
finally traced to a novel gadget located 
in the auto instrument cluster. 

This unit is called an “Instrument 
Voltage Regulator,”? and resembles a 
bathtub condenser, with two large screw 
lugs on top (see diagram). The unusual 
thing about it is that when a bypass con- 
denser is placed from either lug to 


Rear of Kaiser-Frazer instrument cluster. 


ground, the noise gets much loud 
eliminate the noise, an ammetel 
suppressor condenser (.5 /fd., 2 
must be connected across the uni! 
lug to lug. Be sure to allow « 
clearance so that the instrument 
may be replaced without jammi 
condenser. The speedometer cab! 
be disconnected to allow the instr 
to come out far enough for sery 


PHILCO. CHRYSLER PD-4908 AND C1 


Several of these sets came in 
shop with one or both of the 6AQ 
er tubes cracked or dead. This 
mounted directly under the cow! 1 
tor of the car. Because of the 
number of perforations in the h 
the radio case, a sudden shower or 
from a puddle causes water to 
these tubes, resulting in breakage 
glass envelope. The remedy for 
to cover the whole back of the s 
tape or plastic sheeting. Plenty | 
tilation will remain, due to the nw 
perforations at the ends of the ¢: 
CHEVROLET 985792 AND MOPAR 60 

These sets use a compensatin 
denser in the oscillator circuit. 
unit, C,, 15 yufd., is mounted ¢ 
behind the tuner assembly (s« 
gram), and resembles a tubular ce 
condenser covered with wax. If @ 
oscillator is mistracking badly, 
this condenser. In an emergency, 
be replaced by an equivalent s 
ramic condenser. Retuning will ] 
essary of course. ae 


fr 


Partial circuit of Chevrolet Model 9 


RADIO & TELEVI 


of all rotors 
the GREAT, NEW, 


OTOR 


model JEB-10 


~ 
=. 


INTROL CASE— just 2%” high; ! 
hogany color; one switch in- \ 


(ntly reverses or stops rotor. N bi SALES CORPORATION 
tp ete ee BROOKLYN 37, NEW YORK 
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By 
L. H. TRENT 


A simple circuit which can be used with home-type equipment 


with an elaborated version for professional applications. 


ing from one channel to another, but 

for tape recording or other similar 
work the operator must be reasonably 
skilled in their use. With this circuit, 
you have an automatic fader to switch 
channels and a mixer circuit in one 
small package which unskilled person- 
nel can use. To the average construc- 
tor of audio equipment, the construc- 
tion of this unit will present no prob- 
lems. With long leads on the ‘“‘channel- 
cut” switch and fade controls, it is pos- 
sible to operate the unit from distances 
up to 50 feet with excellent results. 

The operating principle of the circuit 
is very simple. The rise and fall of a 
negative bias voltage across an RC cir- 
cuit is used to bias the remote cut-off 


Pine tr controls are good for chang- 


tubes to two times cut-off. As the volt- 
age across the time delay condenser 
can only rise and fall at the rate de- 
termined by the RC delay period, elec- 
tronic switching from one channel to 
the other is noiseless. 

When the “channel-cut” switch (S:, 
Figs. 1A & B) is thrown up, condenser 
C; is discharged through R; to ground. 
At the same time the exponential rise 
of the negative voltage in C, will cut 
tube V; as V2 is permitted to conduct. 
The charge and discharge time of the 
RC networks is such that it matches 
the tube currents at zero. 

If, for some reason, it is desired that 
the signals overlap as the fade is made, 
it is a simple matter to change the 
values of R; and R,, or condensers C; 


and ©, can be changed. If the vz 
are increased too much, there wi 
an actual dead period between 
channels. However if the values 
decreased too much, there will | 
period of mixing the signals at too 
a level with distortion as the resu 
An alternate position to the ¢ 
matic fade is the manual fade. In 
position, both channels are operate 
low level for mixing ate 
each channel level controlled i 
ently. By operating each channel 
a bias control, there is no efi 
length of leads to the control: 
switches. : 
The circuit of Fig. 1A is that 
small unit for home use, while thi 
Fig. 1B is complete for all operat 
Fig. 1A has many uses such as 
necting a radio and phono to the § 
amplifier. It is even suitable for 
with a recorder. With a few 1 
parts, Fig. 1B can be built, affor 
complete flexibility of operation or 
amplifier with which it is used. E 
unit will contribute some gain, an¢ 
frequency response (about 50 ke 
enough for use with a scope. - 


Fig. 1. (A) A simple fader circuit. (B) A more elaborate version for mixer-fader applications. Switches S; and S$; are wired 
in such a way that when pots R,) and Ri: are in their maximum counterclockwise position, switches S: and S, connect to Si. 


R,, R.—500,000 ohm, yy Ww. res, 
R;—100,000 ohm, 2 ». res. 
R,—150,000 ohm, 1/2 w. res. 
R;—1000 ohm, 2 ». res. 
Re—39,000 ohm, V2 w. res. 
R;—50,000 ohm, Vz w. res. 


R;—39,000 ohm, 1 ». res. 
R;—10,000 ohm, 1 ». res. 

Rio; Ry—100,000 ohm pot (“Fade”) 
Riz—6000 ohm, 1/2 ». res. 
Ris—25,000 ohm, 12 w. res. 

Ci, Co, Cs—.05 pfd., 600 ». cond. 
Cs, Ca—.1 pfd., 600 v. cond. 


C;—50 yfd., 25 v. elec. cond. 

Co, C-——20/20 ufd., 450 v. elec. cond. 
S\—D.p.d.t switch e 
So—S.p.d.t. switch (on Ryo) 5 
S3—S.p.d.t. switch (on Ry) 
Vi, Vi—6BA6 or 6SG7 tube 


RADIO & TELEVISI( 


A INTERMATCHED HIGH FIDELITY 


Now—from RCA—comes the ideal way to 
achieve exactly what you want in high 
fidelity. You can be confident of top quality 
—every component in your system bears 
the name you know best in electronics. 

For extra assurance—RCA offers a broad 
selection of components—all designed for 
top performance in their class—all inter- 
matched to work together, regardless of the 
combination you choose. 

Listen to the full line of RCA Inter- 
matched high-fidelity components, look at 
the distinctive cabinet styles, and make your 
choice. You’ll have a completely matched 


system that’s right for your home and your 
taste in high fidelity. You'll have a complete 
system that you can assemble in minutes, 
with just a screwdriver. And you'll be pre- 
pared at any time to add more power or 
extra coverage—if you feel you need them— 
without mismatches at any stage. 


Hear RCA Intermatched High-Fidelity at 
your local RCA Electronics Distributor’s. 
You'll agree it’s high fidelity at its finest. 
You'll agree it’s the sensible approach to 
high fidelity. For information, for the ad- 
dress of your local distributor, mail coupon 
below. 


The superb LC-1A Speaker—the measure of 
high fidelity among professional users of sound 
—now more brilliant than ever with AcousTICc 
Domes for wide-range reproduction and DE- 
FLECTION VANES for wide-angle sound distri- 
bution. Intermatched for top performance with 
all other RCA components. 


: Poa 
eit daerte taal IRCA Engineering Products 
~1 Dept. 222W, Building, 15-1, Camden, N.J. 
Please send me your new, free booklet on 
RCA Intermatched high-fidelity equipment. 
{} Please send me information on the new, 


complete RCA Victor high-fidelity ‘‘Vic- 
trola’’® phonographs. 


Name.....-cerccceccccccvecccecesesccese 
Address... ccsccccccccccccesesesecvesseee 


City... ceccccccccces cLONes ee eStats cccccce 
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CANNON 


Send for Cannon Bulletin RIC-6 
...4 special condensed catalog 


Covers the Radio, Sound and Miniature 
Connectors that are available to you through 
Franchised Distributors, Electrical Whole- 
salers and Radio Parts Distributors. 


TYPE XL 


FITTINGS: For audio, instrument and related uses. 
3 contacts, 15a max., 14 basic shapes. Latchlock 
coupling. Available at your Radio Parts Distributor, 


TYPE f 


FITTINGS: For audio, TV and instrument uses. 
2 to 8 contacts, 30a max., 16 basic shapes. 
Universally used in sound and allied applications. 


nO 


FITTINGS: 3-contact oval-shaped plugs and recep- 
tacles, equipped with latchlock device. For micro- 
phones and related uses. 6 basic shapes. 30a max. 


FITTINGS: Designed in cooperation with RMA 
Committee, combining all features of P, O and XL 
Series. Gold plated contacts. Rubber relief collar 


ie 


TEST POINT JACKS: High quality phone tip 
jacks to accommodate ATMA phone tip for labora- 
tory uses. Rugged construction, nylon insulation 
precision-made for long life. 


TV CONNECTORS: 


Specialized “LK’’ and “‘LKT’’ plugs used on tele- 
vision cameras and related equipment. 


TYPE U 


SUB-MINIATURE SERIES: Hermetic sealed, vitre- 
ous insulated receptacles and Silcan insulated plugs 
for instruments, relays, transformers and other 


sealed components. 


TYPE D 


SUB-MINIATURE SERIES: Gold plated contacts. 
Rack-and-panel or cord mounted disconnect for 
portable radio and related equipment. Hermetic 
sealed if desired. 


Additional related audio and power Cannon 
connectors include Types X, XK, M1, GB and 
BP, all available through selected Cannon 
Franchised Distributors, See your classified 
telephone directory. 


Since 1915 


CANNON ELECTRIC CO., LOS ANGELES 31, CALIF, 
Factories in Los Angeles, Toronto, New Haven. Rep- 
resentatives in principal cities. Address inquiries to, 
Cannon Electric Company, Department K-145, Los 
Angeles 31, California, 
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NEW EQUIPMENT FOR 


4 


THE AUDIO TECHNICIAN 


For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. By mentioning RADIO & 


TELEVISION NEWS, the page, and the issue number, delay will be avoided, 


RCA'S AUDIO PACKAGE 
The Engineering Products Depart- 
ment of Radio Corporation of Amer- 
ica has recently introduced a complete 
line of matched and 


“power-propor- 


| 


tioned” high-fidelity units designed to 
enable “hi-fi” fans to build systems 
to their individual tastes. 

This new equipment will be mar- 


keted individually to preserve the 
flexibility and freedom of choice de- 
manded by most “hi-fi” enthusiasts. 
Characteristics are carefully matched, 
however, to insure maximum per- 
formance. 

Built around the “Olson” speaker, 
the line includes a deluxe three-speed 
automatic record changer, two AM- 
FM tuners, four different high-fidelity 
amplifiers, three high-fidelity speak- 
ers (8”, 12”, and 15”), and separate 
speaker and equipment enclosures. 

The company’s elecronic parts dis- 
tributors will handle this line. 


TAPEMASTER RECORDER 

TapeMaster, Inc., 13 W. Hubbard 
St., Chicago 10, Illinois has recently 
released a new, compact professional 
model single-speed tape recorder, the 
Model HF-500. 

The new unit is completely self-con- 
tained. It has an internal amplifier 
and 6” extended-range speaker yet can 


be switched to an external amplifier 
and speaker if desired. 


¢ The HF-500 is single-speed (7.5 
inches-per-second) and provides full 


range response from 30 to 15,00¢ 
Signal-to-noise ratio is 50 db or } 
Wow and flutter is .3% maximur 
rear-illuminated professional yy r 
gives level indication in both x 
and playback positions. 
Bulletin No. 112, describing 
Model HF-500 in detail, is avaj 
from the company on request. 


MASCO AMPLIFIER 

Mark Simpson Mfg. Co., 32-28 F 
Ninth St., Long Island City 3, 1 
has announced the availability 
new ten-watt amplifier, “The Cy 
Ten,” which features an 8-po 
equalization switch, wide range 
quency response, bass and treble 
pensated volume control, separate 
and treble tone controls, and lov 
tortion. : 

With the equalization selector, | 
pensation is provided for the ch 


teristics of TV tuner, radio ~ 
crystal phono pickup, plus mag 


‘phono pickup equalized for five & 


ent recording characteristics i 
ing the new “Orthophonic” rece 
curve. s 

Frequency response of they 
Masco unit is 20 to 20,000 cps) 
db with 10 watts of power outp 
less than 1% harmonic distortion 
amplifier is housed in a compact 
net whose front panel is styl 
black and gold. ‘s 


CRAFTSMEN SYSTEM — 

The Radio Craftsmen, Inc., 4 
Ravenswood Avenue, Chicago 4 
has entered the “audio systems” 
with a matched home music 

All the units for a compl 
music system are provided i 
carton, complete with a 
mounting board, all neces 
necting cables, mounting ! 
detailed yet simple connectin; 
tions, and drawings of typica 
including a horn-loaded cor 
er cabinet. 

Included in the assembly, 
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35 MA—130 VOLT 
SELENIUM RECTIFIER INSULATED RESISTORS 


HERE ARE JUST A FEW 
OF THE 


Do not confuse with non-insulated, 


foreign makes etc. offered by others. 
50 Assorted top quality V2 watt in- 
Very compact 34'’xV/2" dia. in tubu- sulated resistors in most popular 
lar fibre sleeve, sealed with high  ¢9PaCities.. 99 
ME AEE temp: wax—easy to mount anywhere WAB7I. Per Asst. of 50... 7 7G 
with the self supporting 2” tinned 
IN THE N wire leads, _. ASSORTMENT OF 100 
\ EW 156 PAGE An exact replacement for Standara Consists of 75-1 watt and 25-1 watt 
BSI ard many other TV boosters and ess ele quality resistors 
\ ideal for countless other rectifier ° 
\ 1954 B-A CATALOG Per Assortment of 100........ $1 49 


No. T 10 L 
- 15A1172 t 
Spats Eavivisracs 3 5c Each ae 29¢ 


WRITE US, IF YOU HAVE NOT 
RECEIVED IT 


== ————————————5 


BURSTEIN-APPLEBEE CO. — 
1012-14 McGee St., Kansas City 6, Mo. 


O Send Free B-A Catalog No. 541 
0) My order attached for items in this ad. 


36 MOLDED PLASTIC 


6AK5 TUBES ve TUBULAR 
| 


CONDENSERS 


ee wit 
og st, NaNsns COTY bis 
—— 


311.70 List Value 


Compact, yet with the rugged con- 
q struction needed to withstand the high 
Made by Sylvania and bears the temperature in TV, Auto and AC-DC 
name ‘Standard’ because they were sets. Top quality. Fully guaranteed 


I 
l 
| 
Soe se eee erent enclosed. | 
| 
| 
| 
| 


Sorcoait OSE CAST ern Rare aie as hc rece ee a ae Originally intended for use in Stand- by the maker as well as B-A. 
ard Boosters — otherwise the ident- Kit of 36 all 600 Volt: 4 each .001, 
| 8 City so. ical 6AK5 you would get if buying 002, .005 and 6 each .01, .02, .05, 
Soe SN anki a a be oa tubes bearing the Sylvania name and No. 18A263 88 
, for which you pay up to $2.06 Net VoOur' Cost cAvvcsscssstscestestrtecteoe $3. 


Each (List Price $3.90 Ea.). Here ‘ 
you get 6 for little more than the Kit of 36 Paper Tubulars all 600 volt 


regular price of 2 and believe us— eed AE Oe: $10.50 List Value. 
4 they are perfect—new—-fully guar- 10. . 
Salida Re ged SEIS rer PAU anteed—a popular type widely used Kit Of 36........ssssssesseesseonsennee . 
forget eB Sas ela in Radio, TV, Boosters, etc. 
c No. 70A98. Pkg. of Six 6AK5 Syl- ROTARY SWITCHES 


14B219. 10 
Each.... 44c For. $3 .96 
@ VARI-LOOPSTICK: For finer 


tuning—Has micrometer adjust- 
ment and 1|-hole snap in mount. 


cock... 59€ for. $5.31 
GIBSON RADIO RULE 


Ideal for Students, Engineers, Tech- 
nicians, Amateurs, etc. Makes sym- 
bols indicating tubes, meters, coils, 
transformers, relays, jacks, ground, 


vania Made Tubes $4.79 


: Assortment of TEN—any one of which 
25 assorted useable capacities paper is worth more than the price of the 


tubular, paper molded and mica con- lot. Anyone experimenting or build- 
2 condensers, switches, and AC con- densers. Regular values up to 25¢ ing will find good use He all. 
P'Makes Circuit Diagrams nections. Pocket size. each. 99 No. 18A436. 99 
Accurate—Quick—Uniform | 11A314. With Directions, Each 715¢ 18B203. A Wonderful Value. . C Per Asst. of TEN.....:.0005 c 


“FLASH” SOLDERING IRONS 


Model 75. Quick heating, light- 
weight, gun grip Iron operates 
directly from 110 volts AC-DC. 


With $” tip. 
16A503. Net Each.. $2.37 


TRIMMER CONDENSERS 


TIP ASSORTMENT 
D1 =m sc 


B/eriP PENCILTIP CRAFTSHIAN T/P 


LIGHT-WEIGHT! 
QUICK HEATING! Containing 36", Pencil, and 


Craftsmen Tips. 
Add CL ah No. 16B506. 3 Tips. JDC 


10 Assorted—toggle, push-button and 
slide type switches. The use of only 
: : several will pay for the lot. 

25 Assorted ceramic base mica trim= 18 A935, Per Asst. Only... $1 19 
mer condensers popular capacities. 


Regular cost up to 20c cone Mou eat 

fford to have several assortments, 
Seal if the use is only occasional, 150 FOOT ONLy 
No. 18A156. 39c WIRE KIT 
PER ASST. ONLY......+..25-- lai 8c 

= 
— 
~— MS 


BT HACK SAW 
FITS ANY Y4‘" ELECTRIC DRILL 

Low priced hack saw attachment that does a 
whale of a job. Cuts smoothly through wood, 
metal or plastic, etc: No gears or bearings to 
wear out; no exposed moving parts except saw 
blade. Well constructed with all moving parts 
of hardened, heat-treated steel. Only 1x1 Yax4 
in size, it ‘fits easily into electric drill kit or 
tool box. Uses stoncare hack saw blades. Wt. 
11 oz. List Price $4.95. 

No. 16B772. NET EACH $3.72 


4-IN-1 HOLE SAW 
CUTS 1”, 112”, 2 AND 212” HOLES IN WOOD, 
PLASTIC AND METAL 


Cuts clean true holes in plastic, wood or metal. 
Cuts through any 34” stock. Light but rugged 
aluminum arbor with pilot geil pels) the 4 inter- 
le high speed carbon steel saws, sizes 
spangar Se ead a". Wt. 1 Ib. List Price $4.95. 
No. 16B843. $3 72 
NET EACH .......-----see08% eyei eres ° 
EXTRA be ees a ae 
16A660. 1”. Ea. ..42c; 1 5 , Fa... Cc 
16A661. 112”. Ea. 49c; 16A663. 242". Ea. 65c 


BAKELITE KNOBS 


Consists of cut lengths up 
long finest quality hook up wire in 
popular sizes and colors both solid and 
stranded with various type insulation. 
Handy anywhere hook up wire is 
25 Assorted, Brown, Black and Ivory needed. Take our word for it, this is 
knobs, push-on type to fit standard an Outstanding Value priced at a frac- 
V4’ knurled shafts as used on most tion of regular cost. Money Back if 
makes of sets. 79 not pleased. Shpg. wt. 1 V2 Ibs. 88 

No. 18A850. Per Asst. of 25.. c No. 18B316. Per Kit......... c 


5 TO 10 WATT 
WIRE WOUND RESISTORS 


10 Assorted Values flat and tubular 
5, 7 and 10 watt top quality Wire 
Wound Resistors . . . types that regu- 
larly net up to 40c each. 

No. 18B930. Per Asst. of 10. 99c 


TERMS: F.O.B. Kansas City. Remit with order, 


McGEE ST. include postage for parcel post shipments. 


BURSTEIN-APPLEBEE co. cadens CITY, MO. 
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BUILD 15 RADIOS 


AT HOME 199° 
With the New Improved 1954 


Progressive Radio “EDU-KIT” 
NOW INCLUDES 


SIGNAL TRACER 
and 
CODE OSCILLATOR 


© FREE TOOLS 
WITH KIT 


@ ABSOLUTELY 
NO KNOWL- 
EDGE OF 
RADIO NEC- 
ESSARY 


@ EXCELLENT : 
BACKGROUND FOR TELEVISION 


@ 10-DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


The “‘Edu-Kit’’ offers you a Home Radio Technician 
Course at a rock-bottom price. You will learn how to 
identify Radio Symbols and Diagrams; how to build ra- 
dios, using regular radio schematics; how to wire and 
solder in a professional manner. You will learn how to 
operate Receivers, Transmitters, and Audio Amplifiers. 
You will learn how to service and trouble-shoot radios. 
You will learn code. You will receive training for 
F.C.C. license. In brief, you will receive a basic edu- 
cation in Radio exactly like the kind you would ex- 
pect to receive in a Radio Course costing several hun- 
dred dollars, 


THE KIT FOR EVERYONE 
It is not necessary that you have even the slightest 
background in science or radio. The ‘‘Edu-Kit’’ is used 
by young and old; by radio schools and clubs; by the 
Veterans’ Administration for Vocational Guidance and 
Training. No instructor is required. Instructions are 
complete, simple and clear. You cannot make a mistake. 


PROGRESSIVE TEACHING METHOD 

The ‘‘Edu-Kit’’ uses the principle of ‘‘Learn by Do- 
ing.’? Therefore you will build radios, perform jobs, 
and conduct experiments to illustrate the principles 
which you learn. You begin by learning the function 
and theory of each of the radio parts. Then you build 
a simple radio. Gradually in a progressive manner, you 
will find yourself constructing more advanced multi-tube 
radio sets, and doing work like a professional Radio 
Technician. The ‘‘Edu-Kit’’ Instruction Books are ex- 
ceedingly clear in its explanations, photographs and 
diagrams. These sets operate on 105-125 V. AC-DC. 


The Progressive Radio "'EDU-KIT"' Is Complete 

You will receive every part necessary to build fifteen 
different radio sets. Our kits contain tubes, tube sock- 
ets, chassis, variable condensers, electrolytic condensers, 
mica condensers, paper condensers, resistors, line cords, 
selenium rectifiers, tie strips. coils, hardware, tubing, 
hook-up wire, solder, etc. Teols are included, as well as 
an Electrical and Radio Tester. Complete, easy-to-follow 
instructions are provided. In addition, the ‘‘Edu-Kit’’ 
now contains lessons for servicing with the Progressive 
£ignal Tracer, F.C.C. instructions, quizzes. The ‘‘Edu- 
ee a complete radio course, down to the smallest 
etail. 


TROUBLE-SHOOTING LESSONS 

Trouble-shooting and servicing are included. You 
will be taught to recognize and repair troubles. You 
will build and learn to operate a professional Signal 
Tracer. You receive an Electrical and Radio Tester, 
and learn to use it for radio repairs. While you are 
learning in this practical way, you will be able to do 
many a repair job for your neighbors and friends and 
charge fees which wil! far exceed the cost of the ‘‘Edu- 
Kit.”” Our Consultation Service will help you with any 
technical problems which you may have. 


FREE EXTRAS 
®@ Electrical and Radio Tester @ Electric Solder- 
ing Iron @ Book on Television @ Radio Trouble- 
Shooting Guide @ Membership in Radio-Television 
Club © Consultation Service © Quizzes © Train- 
ing for F.C.C. License. 


a i ee SS 


MAIL TODAY Your Order Shipped 


Same Day Received 

] Send me the ‘'Edu-Kit'’ with Money-back Guar- 

l antee—include All FREE extras. 
(C Check or M.O. enclosed—postage prepaid 

] {J C.O.D. (U. S. Only)—I will pay postage 

| CJ Send further information 


1 
| 
| 
| 
| 
non cts ape 
| 

I 

| 

| 

| 
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Kit’? for 210-250 V. AC/DC $22.45. 


PROGRESSIVE ELECTRONICS CO. 


the Craftsmen CA1, are: the com- 
pany’s C10 FM-AM tuner; the C400 
high-fidelity 10-watt amplifier; a 
three-speed record changer made to 
the company’s specifications and com- 
plete with a G-E “triple play” phono 
pickup cartridge; and a 12-inch speak- 
er system which includes a wide-angle 
dispersion, horn-loaded tweeter which 
is coaxially mounted in a 12-inch 
woofer for single-point sound distri- 
bution and easy, convenient installa- 
tions. 

For further information on this 
matched home music system, contact 
firm direct. 


SOUND ENSEMBLE 

The Regency Division of I.D.H.A., 
7900 Pendleton Pike, Indianapolis 26, 
Indiana has introduced a new profes- 
sional, high-fidelity ensemble for the 
home which is so designed that it need 
not be housed in a cabinet unless the 
user wishes to do so. 

The set is designed to be both func- 
tional and attractive. Perforated gold 
shields house two of the three units. 
A protective glass top reveals the com- 
ponent assembly. 

The ensemble consists of three 
separate units: a preamp-equalizer, a 
power amplifier, and the power supply. 
All units are non-hygroscopic, provid- 


ing complete protection against the 
adverse effects of moisture. Each unit 
is individually calibrated and each has 
an individual response curve which is 
supplied with the ensemble. 

The company will supply full details 
on the Model 1000 upon request. 


ADMIRAL COMBINATION 

Admiral Corporation, 3800 Cortland 
St., Chicago 47, Illinois is now in- 
troducing a 20-tube AM-FM radio- 
phonograph combination for the audio 
market. 

The set features a chromium-plated 
chassis, a two-way dual speaker sys- 
tem for undistorted response to both 
high and low notes, and a special ad- 
justment to bring out all tones in vari- 
ous makes of full-fidelity records. 

The unit is available in three cabi- 
net styles: 18th Century mahogany, 
modern blonde oak, and American pro- 
vincial in maple. The twin speaker 
system consists of a 15” woofer in a 
6.7 cubic foot wood enclosure lined 
with a special sound-absorbing mate- 
rial and a smaller compression-type 
tweeter. The former gives distortion- 
free response from 3500 cycles down 
to 30 cycles while the tweeter covers 


the range from 3500 to 16,000 ¢ 
combination has independent }; 
treble tone controls which do 
teract. . 

The new combination will be 
to the public through selecteg | 
who are familiar with the high- 
field. 


JENSEN "DUETTE" 
Jensen Manufacturing (Co; 
6601 South Laramie Ave., Chie; 
Ill. has introduced a compact 


way reproducer which has been 
named the ‘“Duette.” 

Incorporating the importan 
ments of a fine, large reprodue 
“Duette’” is designed for appli 
where space is at a premium. It 
ures just 11” high, 10” dee 
23%” long. It is constructed 
placed on a bookshelf, end table 
or table. Its two-tone pigskin 
covering is accented with bu 
copper trim. 

The “Duette” contains a 
heavy-duty 8” woofer, a multice 
tweeter and has impedances of 
8 ohms with a 20 watt power 

BATTERY-OPERATED RECORD 

Ectro, Inc. of Delaware, Oh 
recently introduced a completel 
able tape recorder equipped | 
cording, playback, erase, moni 
and battery recharging. 

The “Cub Corder” is house 
compact, briefcase-type carryir 
of long-wearing, scuff-proof, li 
grained plastic. It weighs les 
13 pounds and comes complete 


shoulder strap for ease of ¢ 
It is designed to record f 

hours. The push-button micro} 

used to start and stop the un 


&. 


possible to make recordings WI 


<a 


cover is closed. : 
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G-E DUAL COAXIAL SPEAKER 
Model A1-400 


approach to coaxial speaker de- 
si—high sensitivity at low cost. 
sdeptional balance between speakers 
8h G-E Acoustic Balancer. Newly 
Meeloped Pressure Equalizer... a 
mefront shaping plug... provides 
oth tweeter response. 


PREAMPLIFIER-CONTROL UNIT 
Model A1-200 


mbines functions of equalized pre- 
wblifier plus adjustable record com- 
@sation, program input selection, 
= controls and volume control. 
tching unit for the “Custom 
ic’ amplifier. Self-powered for 
with any installation. 


G-E SPEAKER ENCLOSURE 
Model A1-406 (6 cu. ft.) 
M§ractive corner or wall cabinet in 
Mad-rubbed blond or mahogany 
eers. “Distributed port” design 
bibvides full low frequency response. 
‘nal range with G-E Coaxial 
Meaker—40 to 15,000 cycles. 


ipvember, 1953 


| feed 


As 


G-E POWER AMPLIFIER 
Model A1-300 


A medium power, compact amplifier 
designed to provide needed speaker 
power. Essential element in the new 
General Electric “Custom Music” En- 
semble. Delivers high-fidelity per- 
formance at very low cost. 


G-E DELUXE TONE ARMS 
A1-500 (12”) A1-501 (16”) 


For home or broadcast station use. 
Compatible with the exceptional qual- 
ity of G-E cartridges. Calibrated sty- 
lus pressure adjustment...4 to 14 
grams. They were developed to im- 
prove record reproduction in every 
installation. 


G77 NS 
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Ay 
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F 
of wn 7/5) 1959 Se 


U May, YEARS OF ELECTRICAL Vi 


Gru con pt. yor cnet 
ENERAL @@ ELECTRIC 


FOR SUPERIOR PERFORMANCE... 
LOW COST...MINIMUM SERVICE... 
INSTALLATION ECONOMY! 


@ Through the pages of nine top consumer 
magazines...in display rooms...on FM broad- 
casts...and at shows millions are discovering 
—indicating a preference for—the unique fea- 
tures of a G-E Custom Music Ensemble. Here 
is the single package of matched high-fidelity 
equipment you need to expand your audio 
business, assure satisfied customers. Get in tune 
today with the growing popularity of custom 
audio installations...add to your net profit 
.-. with complete General Electric equipment! 


Individual components or the complete en- 
semble now available! Call a local G-E dis- 
tributor or write for information. 


SEND FOR COMPLETE INFORMATION 


General Electric Company, Section9113 
Electronics Park, Syracuse, N. Y. 


Please send me specifications and other data on the 
new G-E Custom Music Ensemble. 


INA MUR cecnsesegecssess scrape tcanseenscertettnt athe cessesaee edivadsccasesccsessescd | 


ADDRESS 


digh Fidelity Speakers 


WITH THE 


Famous Treated Slotted Cone 


This exclusive Permoflux feature, 
plus New design in magnetic 
structure, utilizing heavy Alnico 
5 ring magnet, results in 
extended distortion free, low 
frequency response. 


The specially designed single 

cone radiator reproduces 
both high and low frequencies 
with exceptional clearness, 
and avoids the inherent 
distortion of coaxial 
or 2 way systems. 


ee and hear t 
uper Royal at yo 
igh Fidelity Dealer 
ble in 3 sizes 
or descriptive ni 
terature write to... © 


Pormofbur connate 


4918 Grand Ave., Chicago 36, Ill. 
West Coast Plant 
236 S. Verdugo Rd., Glendale 5, Cal. 
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The tape used is of a conventional 
type and size and may be played back 
over almost all makes of conventional- 
type tape recorders with speeds of 
1%”, 334”, or 74". per second. 

For complete specifications, price, 
and sales literature write the com- 
pany direct. 


CONTROL UNIT-AMPLIFIER 
Beam Instruments Corporation, 350 
Fifth Avenue, New York 1, New York 
has announced the availability of the 
new acoustical “Q.U.A.D.” control 
unit and its associated 15-watt full- 
range amplifier. 


Both units have been especially de- 
signed for the U.S. market. The Q.C. 
II control unit and combined pream- 
plifier provides push-button switching 
for three separate inputs and up to 
eight preselected equalizing combina- 
tions for: phonograph reproduction. It 
incorporates an “on-off” switch on the 
volume control, independent linear 
treble and bass rise and fall controls, 
also a audio harmonic filter from 
level to 50 db per octave, continu- 
ously variable. Input sensitivity is 
from 3 mv. upwards. Plug-in imped- 
ance matching units, suitable for al- 
most any input device, are available. 
Distortion-free level response from 20 
to 60,000 cps is provided with attenu- 
ation above 20,000 cps. The control 
unit measures 10%” x 3%” x 6%”, 

Details on the control unit and pre- 
amplifier or the 15-watt amplifier are 
available from the company. 


PORTABLE CHANGER 

Steelman Phonograph Corporation 
of Mount Vernon, New York has 
added an automatic changer portable 
phonograph to its line for 1954. 

Known as the Model #3A6, the new 
unit features a special inverse feed- 
back circuit and an 8 watt output. It 
has two 6” speakers, a special high- 
fidelity cartridge, and dual sapphire 
needles. 

The phonograph incorporates’ three 
individual controls for volume, bass, 
and treble. It is housed in an espe- 
cially- engineered carrying case which 
insures good acoustic reproduction. 
The sun tan fabric covering is de- 


signed to blend with any type of home 


decoration. 


STEREOPHONIC AMPLIFIER 
Newcomb Audio Products Co., 6824 
Lexington Ave., Hollywood 38, Cal., 
recently premiered its new two- chan- 
nel, “3-D” stereophonic amplifier de- 
signed for home use. 


The Model 3D-12 provides two j 
watt high-fidelity channels comple 
with preamps. Common controls f 
both simplify operation. All the ge 
erally used crossovers are present fi 
both channels plus special equalizati 
for the Cook “B/N” recordings. Bo; 
3-D or conventional monaural pr 
grams can be reproduced from tap 
records, or radio. 

A unique feature of this amplifier 
the special selector knob that permi 
the operator to reverse channels f 
comparison purposes. 

The product will be distributed n 
tionally through the company’s esta) 
lished outlets. 


"3-D" AMPLIFIER 

Livingston Electronic Corporatio 
Livingston, New Jersey is current 
offering a twin-channel amplifi 
which has been designed specifieally - 
take advantage of the many 3- 
sound sources now available. 

The new unit consists of two cor 
plete 10-watt high-fidelity channe 
from cartridge to loudspeaker wi 
three twin inputs for disc, tape, ar 
binaural broadcasts.. The amplifi 
contains a binaural-monaural select 
switch and speaker reversing swit 
with separate high and low contra 
for each channel. 

It is supplied with a power supp 


on a separate chassis with the ind 


vidual cabinets, each measuring 9% 


x 8” x 5%”; interconnected by a 
foot cable. 

The company will supply further ; 
tails on request. 


ESPEY LINE 

ence Manufacturing Co., Inc. 
New York is celebrating its 25th a 
niversary in the audio field by intr 
ducing a new. line of AM-FM co 
ponents. 

Known as the “Trophy” models, t 
line consists of the Model 100 AM-F 
radio chassis, the Model 101 AM-F 
tuner, the Model 200 AM-FM ra 
chassis, the Model 300 AM-FM tune 


‘the Model 400 AM-FM deluxe tunt 


and the Model 500 deluxe audio 4a 
plifier. 

All models feature the latest en} 
neering advancements. Sylvan A. W 
lin and Associates of 409 Grand AV 
Englewood, N. J. is the national sal 


-agency for this line and, will sup 


further data on request. 2 


AUDIO SIGNAL GENERATOR 
A new audio signal generator ¢ 


RADIO & TELEVISION NE\ 


‘ied for a wide range of service and 
iipratory applications and for use in 
| hi-fi sound field has been an- 
minced by the Tube Department of 
jlio Corporation of America. 
jesignated as the WA-44A, the new 
“jrument features an extended fre- 
yncy range of from 11 cps to 100 ke. 
has a sinusoidal output which has 
»} than two per-cent total harmonic 
Slortion over the range from 30 to 
)00 cps and has a maximum hum 
el of one-tenth of one per-cent of 
st} rated output. The output voltage 
lies less than + 1 db over the entire 
-tquency range. 
‘he generator is a.c. operated from 
690-60 cycle, 105-125 volt power 


irce and contains both high- and | 
The 


ff-impedance output circuits. 
‘th and low terminals supply a maxi- 


{volts r.m.s. respectively. The in- 
sument also incorporates a terminal 


ich supplies up to six volts at line | 
Mquency for use in intermodulation | 


ts. 

The instrument measures 7 
mh, 10% 
ioe It 
vinds. 


inches 
inches wide, and 6 inches 
Weighs approximately 10 


“FLEXO-RACK" 
river Edge Industries of River Edge, 
|) J. has introduced its Model 730 
Mi-Fi Flexo-Rack” kit which will 
Mvide low-cost temporary installa- 
)on facilities for audio equipment. 


The rack, of wood construction and 


sured by thumbscrews and bolts, can 
adapted to accommodate any sys- 


ojty of this rack can be of help in 
ote upon the final cabinet design. 
| G-E ENCLOSURE 

eneral Electric Company has added 
Iie six-cubic foot speaker enclosure 


its “Custom Music Ensemble’”’ line, 
Model A1-406. 


by 
. 


Whe enclosure is designed for the | 


mmpany’s 12” dual coaxial, high- 
lelity speaker but can also be used 


‘th the firm’s Models 1201A and 
03A 12” single cone speakers. The 
Wbinet is available in unfinished 
Mhitwood or in hand-rubbed blonde 
sk or mahogany finishes. 

Acoustically, the speaker enclosure 
iIrmits full tone from 40 to 15,000 


r 
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m voltage of 15 volts rms. and | 


to its best advantage. The versa- | 
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"THE FISHER HI-LO FILTER SYSTEM * MODEL 50-F 


New! 


PROFESSIONAL 
AUDIO 
EQUIPMENT AT 


LOW 
COST! 


FISHER 


Hi-Lo Filter System 


@ Here it is at last—America’s first electronic sharp cut-off Filter System. 
Suppresses turn-table rumble, record scratch and distortion, etc., with the 
absolute minimum loss of frequency response. Separate low and high fre- 
quency cut-offs. Can be used with any tuner, preamplifier, amplifier, etc. 
No insertion loss. Uniform response 20-20,000 cycles, + 0.5 db. Self- 


powered. All-triode. Beautiful plastic cabinet. 


Only $29.95 


FISHER 


Preamplifier-Equalizer 


Hl Now, professional record equalization facilities are within the reach 
of every record collector. THE FISHER Model 50-PR, like its big brother 


(Model 50-C) is beautifully designed and built. 


EAMPLIFIER-EQUALIZER =: 


Only $19.95 


OUTSTANDING 
FEATURES 


e@ Independent switches for 
low-frequency turnover and 
high frequency roll-off. @ 16 
combinations. @ Handles any 
low level magnetic pickup. © 
Hum level 60 db below 10 mv 
input. @ Uniform response 
20-20,000 cycles, = 1 db. @ 
Two triode stages. @ Full low 
frequency equalization. @ 
Output lead any length up to 
50 feet. @ Beautiful plastic 
cabinet, etched brass control 
panel. @ Completely shielded 
chassis. ® Built-in AC switch, 
Jewel indicator light. 


Write for full details 
FISHER RADIO CORP. 


39 EAST 47th STREET ° N.Y. 
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to Cure.., HOME-nianic 


- Angle Genesee’s new chairside cabinet: BeeOe 
solves the space and budget conscious 
audiophile’s equipment housing problem 
to perfection! A proud piece of 
furniture ... for record player, 
tuner, pre-amp, and amplifier. 


expansion of sound system. '. 


CORPORATION 


And the new A-G corner enclosure 
makes good speakers sound better ! 
Adjustable baffles. Both in 
traditional mahogany or contemporary 
blonde oak! See your dealer or write 
us — we’ll tell you where. Get the full 
details now on these and other A-G cabinets, 
designed for any combination of hi-fi equipment. 
Replaceable panels permit revision and 


107 NORRIS DRIVE, ROCHESTER 10, NEW YORK 


*Home-mo Distortion 
is a wife's eye-view of 
unsightly bare wires, 
glowing tubes, naked 
speakers. 


NEW F. M. AUDIO SYSTEM 


Provides startlingly natural duplication of ‘‘live’’ 
music. Features ultra-linear fixed bias output stage, 
two speaker dual baffle, bass amplification, and ex- 
tremely low hum level. Guaranteed illustrated dia- 


gramed construction data $4.50. 


TRIANGLE RADIO LABORATORY 


RURAL ROUTE #3, RAVENNA, OHIO 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
TRANSISTOR KITS 


Walking broadcasting microphone, phono broad- 
casters, radio receivers built onto Hi-fi head- 
sets, preamplifiers, phono-amplifiers, etc, Send 
stamped addressed envelope for free data sheets 
on ready-to-assemble kits. 


R. E. GOODHEART, P. 0. Box 1220 
BEVERLY HILLS, CAL. 


More than 1 millign 
antennas built I 
since 1948 


7 Mller | aM 


TELEVISION CO, 


Another First by 


MILLER 


TELEVISION CO. 


Install in 30 seconds. 
Comes completely pre- 
assembled. 


-tie Corner Reflector 


A rugged antenna that comes completely pre-assembled. Install in 30 seconds 
by merely opening like a book. Broad band on all UHF channels. Especially 
effective in difficult installations. Reflector screen of 14” aluminum elements 
with aluminum channel rim. Featuring the new Miller unbreakable UHF 
molded hi-impact styrene insulator. As with Miller’s complete line of realis- 
tically priced UHF and VHF antennas, Model CR-200 is ready for immediate 
delivery with a money back guarantee. Another first from Miller 
Television... ’s pi isi 

vision ... the West’s pioneer producer of television antennas. $8.95 


JOHN MILLER 
“The Man Who Knows” 


WRITE FOR FREE CATALOG 


| Miller Television Co., 2840 Naomi 
Burbank, Calif. 


Gives complete information on Miller UHF and VHE antennas. 
| Write for your copy today, and name of nearest jobber. 
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DP -eetisiie(e Isher ie jue) 6a) ushers seh elovetie ie) miaketenten sues 
Sheela) ole) el eleie! eile! le 


LIST PRICE 


7 
cycles when used with the 12” au 
coaxial speaker. It provides radiatic 
of true bass and extended high fr 
quencies over an angle of 100 degree 
A choice of corner location or agains 
the-wall placement is offered. Jy 
entire front (31%” high and 25% 
wide) is covered with a woven lumi 
cloth. The enclosure is 1814” dee 
Back and sides are constructed of ph 
wood, acoustic lined. 


MODERN ENCLOSURES 

A new line of contemporary enel, 
sures is now being introduced by Je 
Markell Associates, 108 W. 14th Stree 
New York 11, N. Y. 

Among the cabinets now availab 
is the RC 123, a radio-phonograph ar 
speaker enclosure. This modern wa 
unit successfully solves the proble 
of transmitted vibration from ft} 
speaker enclosure to the equipmel 
by shock mounting the speaker e 
closure to the wrought iron legs ar 


. 
ie 


allowing a dead air space between f 
two parts. The speaker enclosu 
has a volume of 7% cubic feet. 
External dimensions of the enel 
sure include 43” over-all length, 4 
height over-all, and 20” over-all widi 
The changer compartment measur 
18%” deep, 16” long, and height abo 
mounting level 6” and below moutr 
ing level 44%”. The tuner-amplifi 
compartment measures 24” long, 19% 
deep, and 101%” high. The speaker e€ 
closure is 39%4” long, 18” deep, 2 
18%” high. It is available in a wi 
variety of decorator finishes. — 


NEWCOMB AMPLIFIER 
Newcomb Audio Products Co., 68 
Lexington Avenue, Hollywood 
California is in production on a 1 
25-watt amplifier, the Model E-25: 
The unit has a four channel mix 
with three mike inputs and a pho 
input to provide maximum gait 
versatility. Special socket kno 
and input contacts make conver 
low-impedance mike inputs com 
tively simple when needed. Be: 
This particular model delivers 
watts maximum at less than 5% 
tortion. Design center rating at 
volts input is a conservative 25 
at less than 5% distortion. Fre 
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Color Telewision™ 


A special issue containing 


» 15 N.T.S.C. Monographs-— 


The National Television Systems Committee has authorized 
IRE to publish its long awaited Monographs in the J anuary 
1954 special Color Television issue of “Proceedings of the 
I-R-E” — thus giving them industry-wide distribution for 
the first time in print. 


» 25 additional Color TV articles— 


will also appear in this issue, which brings the reader up- 
to-the-minute on the developments of Color Television. Cop- 
ies of the first Color Television issue are still available and 
combined with this second Color Television issue will form 


a complete bibliography of major historical importance. 


| 
| 
: 


Also included in the January issue will be a complete listing 
of the N.T.S.C. system specifications as submitted to the 
F.C.C.; and field test reports on the system’s performance. 


“Proceedings of the I-R-E” January '54 


Available to non-members for $3.00. Extra copies toI R E 
members are $1.25. All members get one copy free! 


specedico> @ @ 
1 R Eis an organization of 33,312 member-engineers. There are 
no company memberships. Operating continuously since 1913, 
its sections meet in 78 cities. 21 specialized Professional 


Groups widen the scope of its member-services and 40 tech- 
nical committees help the industry. 


“Proceedings of the I*ReE” 


Published by 


THE INSTITUTE OF RADIO ENGINEERS 


1 East 79th Street, New York 21, N. Y. 


Please place orders before December 10th. 
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The ideal 
replacement cartridge! 


Revolutionary 
High-Fidelity 


No other pickup offers all 
these great advantages 


Only 2 models replace 89% of all 
present cartridges ¢ Ideal for 
records of all speeds * Hundreds of 
thousands already used by leading 
manufacturers as original equip- 
ment * No preamplifier or equalizer 
needed * Unaffected by tempera- 
ture or moisture * Long life on 
shelf and in use * Wide adapt- 
ability and simple replacement ° 
High sensitivity * Wide frequency 
range * Low distortion * No hum 
pickup * Superior tracking ability 
* Proper groove fit 


Replacement Chart and Literature Available 


TITONE PLAYAL 


— for all records. With replaceable 1- or 
3-mil sapphire or 2-mil osmium needle. 


$7.50 List 


TITONE TURNOVER 


—with unique, replaceable dual sapphire 
needle assembly. (Only needle rotates). 


$9.50 List | 


Electronic Applications Division 


SONOTONE CORPORATION 


Elmsford, New York 
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Spot Radio News 
(Continued, from page 18) 


permit faster movement of traffic due 
to closer separation intervals. The de- 
velopment of the system, as a supple- 
mentary aid to primary radar for im- 
proving air traffic control and increas- 
ing flight safety, has been recom- 
mended by the Radio Technical Com- 
mission for Aeronautics. 

Analyzing the need for such a sys- 
tem, RTCA spokesmen pointed out 
that the complexity of air-traffic con- 
trol has increased rapidly and steadily 
in recent years, because of expanding 
defense needs and increased air traffic 
at higher altitudes, faster speeds and 
over longer distances. This condition 
created a need for a more modern sys- 
tem of air traffic control. Primary 
radar provided much of the necessary 
improvement, but meteorological dis- 
turbances can cause weakening of the 
reflected signals and a resulting loss 
of target. Since primary radar does 
not provide identification of aircraft 
in a controlled area, time-consuming 
maneuvers are necessary to establish 
the association between an aircraft 
and its blip on the radar scope. In 
operation, primary ground radar trans- 
mits pulse signals which reflect from 
aircraft as echoes. Only a small part 
of the energy of the original signal is 
reflected, however, and a very weak 
signal is returned to the ground. 


Under adverse conditions, these weak 
signals can be absorbed in the at. 
mosphere to such a degree that no 
usable reflection is received on the 
radarscope. ; 

The secondary radar overcomes 
these shortcomings, since in this im- 
proved approach, the ground signal 
triggers the equipment in the aircraft 
which transmits a reply pulse signal 
many times stronger than an echo, In 
addition, these replies can be coded to 
provide aircraft identification. This 
permits the closer spacing of aircraft 
in-the traffic pattern, by eliminating 
the need for maneuvers necessary 
with primary radar to associate each 
plane with a particular blip in the 
scope screen. 

The amplified signals from the 
radar safety beacon improve surveil- 
lance by providing continuous track- 
ing of all sizes and types of aircraft 
under all conditions of weather and 
restriction of visibility. 

At the Air Research and Develop- 
ment Command’s Air Development 
Center at Rome, New York, another 
unusual radar system has _ been 
evolved. In this instance, a turntable 
radar set is featured; a _ rotating 
mount provides Air Force units with 
single site ground-controlled approach 
facilities, eliminating the necessity of 


‘moving radar sets from one position 


to another each time the direction of 
landing aircraft is changed due te 
wind variations. 

The turntable consists essentially of 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since © 
lifting of freeze. Additional stations will be carried next month. — 


FREQUENCY POWER* 


STATE CITY CALL** CHANNEL (mc.) (Vides) 
California Fresno’ 4,0) ) < ae ee ee §3 704-710 282 
Florida Jacksonville WOBSt 30 566-572 18.6 
Georgia Colum bushi fe pene ee 4 66-72 26.9 
Illinois Evanston ies” palate ee 32 578-584 24 
Iowa Cedar Rapids** gape ote -.ce. sees 9 186-192 33.1 

= Des Moines WHO}; 13 210-216 316 

Waterloo KWWLi{ 7 174-180 50.1 
Kentucky Owensboro WwvJS* 14 470-476 178 
Massachusetts Boston Sul") 2 i ck Lee ee 44 650-656 282 
Michigan Bay City? 2 tears. teeter 5 76-82 49 
Mississippi Jackson WuDx} 3 60-66 100 
New Hampshire Manchester WMURi 9 186-192 148 ‘ 
Ohio Steubenville WSTV?t 9 186-192 229° 
Rhode Island Providence WPRO}{ 12 204-210 316 
Texas Sweetwater". 9! 2 "o ii1. sen eee 12 204-210 2.95 — 
Wisconsin Milwaukee WMILt 31 572-578 151 ‘2 
Latest Official Call Letter Assignments 

Alabama Birmingham WABT 13 210-216 
Idaho Meridian KBOI 2 54-60 
Indiana Elkhart WSJV 52 698-704 
Massachusetts Boston WBOS-TV 50 686-692 
Maine Portland WCSH-TV 6 82-88 
North Dakota Valley City KXJB-TV 4 66-72 
Oregon Portland KOIN-TV 6 82-88 
Pennsylvania Lebanon WLBR-TV 15 476-482 
South Carolina Spartanburg WSCV 17 488-494 * 
Tennessee Knoxville WTSK. 26 542-548 ¥ 
Tennessee Nashville WSIX-TV 8 180-186 a 
West Virginia Fairmont WJPB-TV 35 §96-602 


t=Temporary call letters. 


*ERP = (effective radiated power, kw.). 


. . =Call letters to be announceé¢ 
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Srectangular platform on a_ ring 
‘ich is supported by rollers on a con- 
ete foundation. The platform and 
t) ring can each be leveled indepen- 
«itly of the other. When mounted on 
® turntable, a precision approach 
jar can be rotated through 360° in 
= minutes, making the runway us- 
ve from either direction. In the past, 
ie imately a half hour was re- 
fred to move a radar set from one 
mway position to another. 

At the Armament Laboratory of the 
4+ Research and Development Com- 
aind’s Wright Air Development Cen- 
§ in Dayton, another unique plane 
atrol method using radio signals 
%3 been announced. Known as the 
lio beam coupler, it permits more 
lective usage of the VOR-omnirange 
vacons and other radio tracks on 
Wncipal airlanes of the world. With- 
wt any adjustments by the pilot of 
™ pitch knob, the control employs 
®w signal combinations which hold 
i@ plane firmly at the proper glide 
‘gle, regardless of the changes in air- 
bed or other deflecting forces from 
Mvering flaps and landing gear, or 
‘ebulent air. 

‘The coupler accurately holds a 
Gaighter course and automatically 
smpensates for wind drift, while riding 
‘inirange or other beams. In fog, 
rms, or darkness, when approach- 
*z airports on the localizer beam, the 
9w device promptly detects intersec- 
n with the glide path, automatically 
wuts off altitude control, and trans- 
vs itself to the glide slope control. 
hus, it avoids former hazards of 
ershooting the glide path, if a pilot 
ils to engage manually his glide con- 
bl promptly enough at the intersec- 
bn of the two guiding beams. 

he new technique will be featured 
t only in military planes, but in 
mmercial aircraft, as soon as pri- 
ity production is completed. 


HE SENATE RADIO-TV Gallery is 
»w undergoing an extensive remodel- 
g job. Over $30,000 will be spent for 
iseries of new studios for TV and 
idio, and expanded office and operat- 
lg facilities. Specifically, there’ll be 
fe new ~ idio for TV, which will be 
out 15 py 20 feet for live shows, 
hile another (about 10 by 15) will be 
ailable for film work. Several rooms 
ll be set up for radio and teletype. 
ines will be available for the net- 
orks and linked to both the radio 
id TV studios. Alterations are ex- 
tcted to be completed early next 
‘ar. 


OP-OUTS in applications for TV 
lannels are beginning to concern the 
ommission. A parade of such actions 
4S occurred recently, and it appears 
) some in Washington as if the trend 
ill grow. Many are making hand- 
me profits from the shifts, with sub- 
antial amounts of expense money 
ing paid to those who agree to sur- 
nder their hold on a channel. 

In one instance, an applicant, who 
ithdrew his request, received a 


vember, 1953 


RY 
PAN 


*From the records of Ware 
Radio Supply Company of 
Brockton, Massachusetts 
- . . over 500,000 feet of 
PERMA-TUBE used on 
Cape Cod installations—and 
not a single complaint. 


**From the records of Bill 
Perry—Cape Cod radio and 
television sales and service 
expert ... over 1000 instal- 
lations of PERMA-TUBE 
in three years—and not one 
single mast failure. 


Here’s proof of ho 


> 


nary conduit 
sts after 


Section of ordi 
tubing used for TV ma 


ours in a salt spray 
rea S TM: Designation 
B-117-49T) to accelerate cor- 
xtensive rust inside 
duced strength 
r to drain 


rosion. E 
the mast has re 
—caused rusty wate 
onto the owner's home. 


WHEN REPUTATIONS RELY UPON 
DEPENDABLE PERFORMANCE ... 
PERMATUBE STANDS THE TEST * ** 


Here are the destructive forces 
that PERMA-TUBE must resist 

1. Ice and sleet storms 
2. Salt-laden rain and fog 
3. Ocean spray 
4. Gales and winds that regularly hit 70 
miles per hour 
Extremes of heat and cold 


3s 


Here’s why PERMA-TUBE stands up 
under the most severe conditions 


1. PERMA-TUBE is STURDY . .. it’s made of 
special, high-strength, J&L steel. 

2. PERMA-TUBE IS CORROSION-PROOF ... 
it’s treated with vinsynite—then coated inside 
and outside with a metallic vinyl resin base. 

3. PERMA-TUBE IS MECHANICALLY 

9 SOUND ... it’s the only mast with both ends of 

the joint machine fitted. 


w Perma-Tube resists corrosion 


RMA-TUBE after 
500 hours salt spray test shows 
no evidence of corer 
Strength has been rele 
and the chance of rust strea 
on owner's home is eliminate : 
Note sturdier wall thickness © 
PERMA-TUBE sample. 


<— 


Section of PE 


PERMA-TUBE IS AVAILABLE IN STANDARD LENGTHS . .~ DIAMETERS... 


WALL THICKNESSES. FOR COMPLETE INFORMATION MAIL THIS COUPON, 


Jones & Laughlin Steel Corporation 

495 Gateway Center, Pittsburgh 30, Pa. 

Without charge [_] Name of nearest distributor 

please send me [_] Complete information on PERMA-TUBE 


Name 


Company. 
Address. 
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THE NEW 


-— Carry-all 
tube caddy 


TRADE MARKO 


Only $1395* 
8x15 x 2lin. 
Mailable. 


MOST COMPLETE, 
VERSATILE 


A proud new “tube caddy” — 

to save even more time and 
money for the TV serviceman. 
PAYS FOR ITSELF. 

Carries up to 262 tubes. A 
complete tool and tube kit— 
helps technician to give efficient 
service that builds confidence. 
Ruggedly built with 


*Net to Service dealer. 
Other tube caddies 
from $7.75 to $14.95. 
Write for FREE FOLD- 
ER. Sold only thru 
Parts Jobbers. Slightly 
higher West of Rockies. 


PRODUCTS COMPANY 


310 MAIN STREET + GENOA, ILLINOIS 
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| thousand dollars as reimbursement for 
_application expenses and an agree- 


ment that shortly after the station be- 


_ gins operation, he will be retained as 
| a consultant until he has been paid a 


total of about $12,000. 

One Commission spokesman report- 
ed that officials were quite disturbed 
about these transactions, for general 
approval of these switches could de- 
prive ... “the public of the services 
of the better-qualified applicant, where 
the less-qualified applicant is finan- 
cially able and willing to buy off com- 
peting applicants.” 

This problem, the color situation, 
shortage of examiners, and the screen- 
ing of applicants for hearing posts, 
plus the annual vacation exits, dis- 
rupted many normal office routines at 
the Commission during the summer 
and early fall months. As a result few 
grants were issued. The late fall and 
winter months, however, should see a 
real spurt in activity and expanding 
lists of OK’s for stations: See page 160 
this issue for lists of new grants made 


and new call letter assignments issue 
as this column was being prepared. 


WASHINGTON celebrated an unus 
ual birthday a short while ago; that 9 
the transistor. Five years ago, thi 
mighty mite was born, and today j 
has become quite a factor in the ciyj] 
ian world, and particularly on th 
military front. 

In countless defense projects, thi 
unique device has served to expedit 
equipment construction, improve per 
formance of the most involved syg 
tems, and shrink the size of comple; 
gear. 

To the military, the transistor ha 
been one of the most significant devel 
opments since the invention of th 
vacuum tube. Thus, on this fifth birth 
day, it was hailed and applauded ij 
the Pentagon, at numerous depot 
throughout the country, and at mam 
plants now engaged in_ producin; 
transistorized devices for defense. 

To the transistor, a roaring salut 
on this happy occasion. ...... LW 


NEW TV STATIONS ON THE AIR 


(As of October 25, 1953) 


The following new stations bring the lists published in previous issues up to date. 


FREQUENCY VIDEO VIDEO 
STATE, CITY STATION CHANNEL RANGE WAVELENGTH POWER* 
(IN MC.) (IN FT.) (IN KW.) 
California 
Eureka KIEM-TV 3 60-66 16.06 17.5 
Salinas-Monterey KMBY-TV! 8 180-186 5.43 11.5 
Salinas-Monterey KSBW-TV! 8 180-186 5.43 11.5 
Tulare-Fresno KCOK-TV 27 548-554 1.79 500 
Colorado 
Colorado Springs _KRDO-TV 13 210-216 4.65 11.3 
Georgia 
Columbus WDAK-TV 28 554-560 1.77 158 
Illinois 
Peoria WTVH 19 500-506 1.96 24 
Quincy WGEM-TV 10 192-198 5.08 316 
Rockford WREX-TV 13 210-216 4.65 41 
Springfield WICS 20 506-512 1.94 18.2 
Indiana 
Evansville WFIE 62 758-764 1.30 180 
Louisiana 
Lake Charles KTAG 25 536-542 1.83 20 
Michigan 
Flint WTAC-TV 16 482-488 2.04 17.4 
Minnesota 
Minneapolis WTCN-TV? 11 198-204 4.93 316 
St. Paul WMIN-TV?2 1l 198-204 4.93 316 
Mississippi 
Meridian WTOK-TV iil 198-204 4.93 31.2 
Missouri 
Hannibal KHQA-TV 7 174-180 5.61 316 
Springfield KYTV 3 60-66 16.06 61 
St. Louis KSTM-TV 36 602-608 1.63 25 
New Mexico 
Albuquerque KGGM-TV 13 210-216 4.65 89 
Albuquerque KOAT-TV 7 174-180 5.61 25 
New York 
Albany WROW-TV 41 632-638 1.55 269 
Rochester WHEC-TV? 10 192-198 5.08 125 
Rochester WVET-TV: 10 192-198 5.08 125 
North Carolina 
Winston-Salem WSJS-TV 12 204-210 4.79 316 
Winston-Salem WTOB-TV 26 542-548 1.81 20 
Oklahoma 
Oklahoma City KTVQ 25 536-542 1.83 12 
Oregon 
Portland KOIN-TV 6 82-88 11.8 100 
Pennsylvania 
Chambersburg WCHA-TV 46 662-668 1.48 al 
pon neers 
noxville WTSK 26 542-548 : al 
Memphis WHBQ-TV 13 210-216 465 316 
Texas 
Harlingen KGBS-TV 4 66-72 14.61 13 


*From Station CP application. |.2,3Share time on air. The frequency 
of the video carrier = 1.25 + channel lower freq. limit. 


Total number of television stations now on the air: 293 (97 of which are u.h.£.) 
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woe 


ay 


1 Complete coverage fom 18 cycles to 108 
megacycles on fundamentals. 


2 Bar generator for TV adjustment with a 
variable number of bars available for 
horizontal or vertical alignment. 


3. Square Wave Generator to 20 kilocycles. 


4. Wien Bridge AF oscillator with sine wave 
output from 18 cycles to 300 kilocycles. 


5. Crystal marker and amplitude control. 
6. Individually tuned coils. 
7 Constant RF output impedance. 
8. Stepped RF attenuator. 
9 Electrostatically shielded transformer. 
10. Thorough shielding. 
11. Colpitts RF oscillator from 300 KC to 108 


megacycles on fundamentals— up to 216 
megacycles on 2nd harmonic. 


12. Variable percentage of modulation. 


"See It At Your Jobbers”’ 
Write Dept. RN-11, for free Complete Catalog 


RF-AF 

Crystal Marker 
FV Bar 
Generator 


= T -- 


Bpeer. 1953 


-30 to 12,000 c.p.s. 


: 


V-M 555 


HIGH FIDELITY 
PHONOGRAPH 


V-M tri-a-matic @ 555 

High Fidelity Phonograph 
~ Model 555-M (Mahogany) $139.95* 
«Model $55-0 (Limed Oak) $144.95* 


®@ plays finest records 
with life-like 
richness... 

® offers beautiful 
furniture styles! 


(Ot these features of the 
V-M 555 wherever you 
care to plug it in: 


Two new type sapphire needles in new ceramic car- 
tridge reproduce 50 to 12,000 c.p.s.! e Three 5” ultra- 
wide range speakers all facing the front! e Resonance 
free, balanced, die cast tone arm! e 3-tube (plus elec- 
tronic rectifier) amplifier with push-pull output! e 
Choice of Mahogany or Limed Oak furniture finishes, 
both with golden grille of expanded metal! e Szesta 
Switch shuts off everything (amplifier too) after last 
record plays! e Gentle tri-o-matic spindle eliminates 
holders that grip record grooves! Made by V-M Corpora- 
tion, world’s largest manufacturer of phonographs and 


record changers exclusively. 
*Slightly higher in the west. 


LOOK FOR THE (Y) “THE RECORDED VOICE OF MUSIC” 


V-M CORPORATION, Benton Harbor 4, Michigan ? | 
Please send complete details on the V-M 555 High | 
Fidelity Phonograph. | 


Nameless eS eee 

Addréss2:2- 3. 2s es ee eee 

City ee tee 
_I 
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GOKU 


The Greatest Name in TURNTAB LES 
For High Fidelity Record Reproduction 


Record reproduction begins with the 
turntable, and there can be no 
compromise with turntable quality 
where the best sound reproduction 

is desired. 


REK-0-KUT has long been famous 
for outstanding dise recording 
equipment and this specialized skill has 

‘. contributed immeasurably to making 
REK-0-KUT turntables the accepted 
quality standard among professionals 
and music lovers 


Model T-12H REK-O-KUT turntables are 


two- and three-speed models pric 
at leading Dealer 


Write for Descriptive Literature. 


she KUT Co. 


- 38-038 Queens Boulevard, Long island oe 1 New York 


SPEAKER RECONING Look, Old Radio Vibrators 
soravrete pata Cones: Soiders. ines Repaired 

an i 

Coils. Low prices. Write for Parts $1 -25 each 
List and Reconing information. 30 Day Guarantee 


WESTERN ELECTRONICS Co. RADIO PRODUCTS SERVICE 
3164 West Colfax Denver 4, Colo. P. O. Box 5 SPRINGFIELD, OHIO 


Brand New STANDARD 
Set Mfr’s BRAND 
SURPLUS WARRANTY 


Bulk Packed in Original Mfr’s Nested Cartons or Individually Boxed 
Every tube meter and chassis tested for top quality... BRANDED 


1B3GT ... .54 6AC7.... .71 6BH& .... .49 6SN7GT.. .49 19BG6G .. 1.19 
if Seda0c -90  6AH6 ..... 64 6BJ6 3... .49  6T8 ..... -64 1978 -64 
Ul Si cacot -49° 6AKS .... .64 6BL7GT .. .82 6V6GT ... .44 25BQ6GT. .82 
TS4 2s. +55 6AL5 .... .37 6BQ6GT.. .79 6W4GT .. .44 25L6GT .. .45 
TED BSGns c 41 6AQ5 .... .41  6BQ7 .... .79 6W6GT .. .44 35B5 .... .49 
VTE wows -49° 6AG5 .... .49 6BK7 .... .71 6X5GT ... .34 35C5 .... .49 
a arerelsters AP BOAT On. team «S755 OC49 ee. -34 12AT6 ... .34 35L6GT .. .45 
US oe ecto Aly GAUGE iia 6 39 ee OCo mes elas 44° 12AT7 ... .60 35W4.... .35 
1X2A.... .55 6AV6 .... 139 6CB6 .... .45 12AU6 .:. <37 35Z5 .... 31 
3Q5GT ... .58 6B4G .... .82 6CD6G... 1.11 12AU7 ... .55 50B5..... 149 
B94 aicseie 49 6BA6 .... .44 6H6..... 41 12BA6 ... .45 50C5 .... .49 
IVa atoicleisie 49° 6BCS5 .... .49 6J5GT ... .37 12BE6 ... .45 SOL6GT .. .45 
5U4G .... .44 6BE6..... pAT 8 606 incre ore -54 12BH7 -56 i 
5Y3GT ... .39 6BG6G . 1.19 6K6GT . oh) 12SN7GT . -49 


More than 400 tepers in stock, idctutle all your needs when ordering. 
Orders less than $10.00—add $1.00 service charge. Terms: 25% with order, balance C.O.D. 
All prices subject to change without notice. F.O.B. New York City. 


TRANSAMERICA ELECTRONICS CORP. 


120 LIBERTY ST., NEW YORK 6, N. Y. 
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Tape Editor's Notebook 
(Continued from page 47) 


With this analogy in mind, let - 
consider Fig. 3, which shows a pie 
of recorded tape on which the ma 
netic pattern has been made visi 
by covering the tape with powder 
iron in solution, with the iron partie] 
gathering at the points of greate 
magnetization. The first thing to o 
serve here is that the magnetic pa 
tern is exactly at right angles to 4] 
tape length. This is customary f 
the recording and reproduction 
sound, although it is of course po 
sible to magnetize the tape lengt 
wise, and this is sometimes done f 
special applications, such as synechr 
nization signals. 

However, our interest is in f 
vertical pattern; a simplified versi 
of a magnetized tape appears in Fj 
7A, with its corresponding wavefor 
shown in Fig. 7B. This appears to | 
a constant sine-wave tone with a ft 
cycle described between points A a! 
B, and B and C. 

Now let us suppose that it is nece 
sary to splice between points X and 
Since we are splicing diagonally v 
cannot make cuts precisely at tho 
points, but instead will be cutting 
each case, on a line which runs 
about a 45-degree angle from the @ 
sired point. When we join these ty 
sections, we obtain a magnetic pa 
tern like that shown at Fig. 5A, 
which the striations at the two en 
do not coincide. Thus we conelu 
that the two ends are out-of-phas 
This is illustrated graphically in F) 
5B, where the dotted lines of the ty 
curves show the waveform before t 
tape was cut, while the solid lin 
show a flattening of the curve, repr 
senting a level drop due to the “fa 
ing” effect of the narrowing of t 
tape. As expected, the two curves a 
out-of-phase and their sum will n 
produce a sine-wave resultant. T 
exact nature of the sound produc 
in that area will depend upon t 
angle of the cut, tape speed, the natu 
of the recorded sound and other fa 
tors, but in any case it will be an U 
desirable effect, and so must be elin 
nated. 

The method of correcting this €0 
dition is one well-known to all e 
perimenters: simply “cut and Wy} 
Remove a very narrow sliver of ta 
from either end at the splice, rejc 
and listen. It may be necessary 
do this several times before a sat 
factory splice is produced. It shov 
also be remembered that this 
will only work on a steady tone. If 
should be attempted on, say, a S¢ 
clarinet in a diminuendo or crescen 
passage, it will be almost impos 
to perform a perfectly soundless § 
because there is the additional P 
lem of a jump in level due to 
terruption in the slope of the 

The effect ef an out-of-phas 
splice is quite different, as s 
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*{| Instead of an “area of con- 
‘4 we have simply a momentary 
It is somewhat easier to get 
fice in phase and the results 
ainaps more accurate. 
9) the type of splice to use de- 
on the given set of conditions. 
» ily, the diagonal splice is pref- 
simply because it is stronger. 
fen the diagonal won’t work, 
re one often will. 
a) aa of confusion” as noted 
etimes be used to advantage 
Boia effects. By cutting the 
/) a very slight angle with scis- 
‘id thus spreading the splice out 
“Everal inches, it is possible to 
@the effect of a cross-fade. The 
Jone tape actually fades out as 
ginning of the other fades in. 
% more striking at the lower 
‘peeds, as it can be spread out 
igreater period of time for the 
dlice length. Thus a splice four 
Jin length recorded at 3% ips 
@produce a very pleasing cross- 
over one second’s duration. But 
higher speeds this trick is sel- 
orthwhile. 
month we shall begin some 
practice in editing techniques 
nts on professional tricks. 
(To be continued) 


NEW AES OFFICERS 


udio Engineering Society recently 
need its new slate of officers for 
They are: President, Jerry B. 
3; Executive Vice-President, Albert 
ey; Central Vice-President, Robert 
er; Western Vice-President, Boyd 
ght; Secretary, C. J. LeBel; Treas- 
Ralph A. Schlegel; Governors, 
d H. Ranger, Lawrence J. Scully 
alter O. Stanton. 30K 


OL. CROSHER NAMED 


NEL KENNETH R. CROSHER, 
F, deputy special assistant to the 
of Staff for Reserve Forces, has 
lected chairman of the MARS Ad- 
Committee for a one-year term. 
eceeds Col. William D. Hamlin, 
Corps, Chief of the Army Com- 
ations Service Division, who re- 
as a member of the committee. 

‘ted to serve with Col. Crosher, 
e-chairman, was Lt. Col. Frank 
n, Signal Corps. Both of the 
elected officers hold amateur li- 
and are active in the MARS 


m. —80l- 


Col. Kenneth R. Crosher, USAF, new 
nan of the MARS Advisory Commit- 
ad (right) Lt. Col. Frank Chilton, Sig- 
orps, vice-chairman of the committee. 


So 
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the Moderne 

Model UR-312 Available in Cherry 
Mahogany, Blond Mahogany, 

or Limed Oak. 

User Net: $ 64.50 

Blond and Limed Oak—10% extra 


LOOK at the ee 6 - | 
LES TEWN is tte romero 


the Provincial 
Model UR-310. 


fhe new g In Maple 


or Fruitwood. 
User Net: $ 64.50 
by UNIVERSITY 


Now you can have good “looking” with good listening! Each University 
MUSICORNER design is authentic in every detail, and reflects the traditions 
of the old masters of fine furniture. All genuine woods—hand rubbed! 
Designed to flatter the decor with stylings that smartly blend with any 
existing interior. 


University Musicorner gives you wide angle coverage, clarity and brilliance 
with its full front radiation. High power handling ability and distortion 
control, with an internal and extended horn. And, boosted low frequency 
response with high efficiency, from its unique integral bass reflex system. 


the Traditional 


Model UR-311. ’ 
ichonyor THE HEART OF THE (/Qucomur 


Cordovan Mahogany. 


User Net: $ 64.50 Model 6201, 12” coaxial speaker system. A TRUE 


coaxial dual range system, with woofer, and driver 
type tweeter, built-in crossover network, and ‘‘balance”’ 
control. Finest to be had! User Net: $ 45.00 


pewccccececccccccsc secs steam acer scene ssaen 


The exclusive University Diffusicone-12 speaker is 
acclaimed by experts everywhere! Here, in the economy 
of one speaker you get dual-horn loading, radial pro- 
jection, and diffraction—to give unsurpassed fidelity, » 
range, and uniform sound distribution. User Net:$ 27.00 


Model 6200, 12” extended range speaker. Gives highly 
efficient full-bodied response throughout the operating 
spectrum. User Net: $ 21.00 


FREE BOOKLET! bivens. 
describing these 4 LOUDSPEAKERS, INC. 


wonderful enclosures in 
greater detail. 80 SOUTH KENSICO AVENUE © WHITE PLAINS, N. Y. 
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Be. RIDER 


packaged 


tv _ 
service 
information= 


facfory= 


authorized 


factory~ 


ethy 


approved 


for easy 
iv servicing = 


tailor-made 


r 


for more than 
3000 


receiver models 


. Ow 


only 


4 $2 per pack 
(at your jobbers) 


Try a pack. If you're not satisfied, 
return the pack within 7 days and 


K your money will be refunded. 
Ua F OER Publisher, Inc. 


480 Canal Street, N. ¥.13, N. Y. 


4 


% : 
Dependable TV 
replacement parts 
listings starting with 
PACK 57 


Tes, 
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Feedback Preamp 
(Continued from page 67) 


negative side, also serving as the ref- 
erence for the positive regulator. Un- 
fortunately, no manufacturers seem 
interested in making a line of trans- 
formers with double (separate) plate 
supply windings, for dual regulator 
systems, so that recourse was had to 
the use of two very small conventional 
ones. 

The 12B4 makes a very fine regula- 
tor series tube, for light duty work, 
since it is roughly a quarter-size ver- 
sion of the 6AS7, it being able to pass 
quite high currents at very low volt- 
ages; the zero-bias current at a plate 
voltage of 100 volts is about 180 ma. 


| which is very good for a tube with a 


4 watt heater. The cathode current 
maximum rating is presumed to bear 
the same (4:1) relationship to that of 
the 6AS7 (240 ma.) as does the heater 
power and plate dissipation ratings. 
Since the maximum plate dissipation 
is 6 watts, then the tube can stand a 
drop of 100 volts while it is passing 
a steady 60 ma., and it does not have 
to go to zero bias to do it. 

The 12BY7 was used in place of the 
usual, and more appropriate, 6AK5 
since it is roughly half the price and 
its extra heater power was, in this 
case, of no importance. It does a very 
good job. (It is excellent for such 
devices as square-wave generators and 
oscilloscope deflection amplifiers). 

In matters of power supplies and 
transformers for preamplifiers the 
writer is debating a switch, for the 
better quality work, from the ordinary 
H-I cored transformer to the use of 
toroidal power transformers. The ex- 
ternal fields from the ordinary trans- 
former are just too much for mag- 
netic pickups, and if you just have 
to mount the two in the same cabinet, 
without spending a fortune for wood- 
work and putting up with oversize 
cabinetry, then you have a hum prob- 
lem. (No data is at hand as to the 
merits of the “low flux density, for 
preamplifiers” transformers made com- 
mercially for some time). 

Recent experiences with (hand- 
wound) toroidal power transformers 
for 400-cycle service have led to the 
writer’s current intention to try re- 
peating the experiment at 60 cps, even 
though the amount of iron and the 
number of turns will be larger than 
was the case at the higher frequency. 
A fairly large iron structure and a 
somewhat onerous number of turns- 
per-volt will be needed, but the results 
should justify the pains. Due to the 
very low leakage inductance and to 
the generous wire sizes used, the 400 
cps transformers had superior regula- 
tion and very low temperature rise. 
Even with the great advances in com: 
pact construction of 400 eps equip- 
ment which have lately been made, 
these transformers were not unduly 
large and heavy, although they were 
hardly subminiature. 


There was no 


appreciable external field, and it 
this feature that saved a great | 
of trouble with hum pickup. 

Performance of the preamplifj 
Figs. 1, 2, 3 was, as to frequene 
db down at 20 cps and 30 ke., lim 
at both ends by the transformer - 
though it is a good one). Le 
limitations, the ones one would! 
counter without the transformer, - 
at the low end, the coupling cond 
ers at input and output, and, at: 
high end, the inevitable capacita 
to ground. ! 

Maximum output voltage 
“rated” at 20 volts r.m.s. from 20) 
to 20,000 cps, although it will aety 
do better than this. 

In discussing the question of 
it should be noted that the tr 
formers and rectifiers are on 
chassis and the amplifier and reg, 
tors on the other, there being als 
d.c. heater supply filtered to about 
ripple. The final hum at the ow 
of the amplifier, after a voltage + 
of 600 from the pickup was 3 = 
or 5 microvolts referred to the iy 
transformer primary. This is ma 
60 cps and, of course, a little m 


TRANSISTOR OSCILLATO# 
By LOUIS CARCANO 

SIMPLE transistor ecscillator cir 

is shown in the accompanying 
gram. The constants given are for # 
ation at approximately 1 ke. The w 
form is excellent. 

Resistor R;, determines the em 
current, hence the collector current 
the oscillator output is heavily loadee 
will have to be made a lower value { 
that specified. If it is lightly loaded. 
value can be made higher. | 

Resistor R: is used to limit the rey 
collector current which flows when 
collector end of the tuned circuit sw 
positive. If its value is too low, flat- 
appear on the positive peak of the w 
If the value is too high, oscillation st 
The waveform is better at high yal 
The value of R: depends on the load 
on the “Q” of the coil. Use from 10 
to 20,000 ohms with a high-“Q” to 
coil and from 0 to 1000 ohms wi 
low-“‘Q”? choke. . 

The battery voltage is not critical. 
drain is about .1 ma. with the va 
shown. The peak output voltage is al 
equal to the collector battery voltage 

A erystal diode, with its “anode” 
larized toward the collector, can be’ 
to replace R: but its performance is 
about on a par with the resistor. _ 

Operation is class C. - Se 


= 
= 
junction transis 
‘- 


Oscillator using “‘p-n-p” 
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388 407 425 444 462 481 901 
pea ee 

8 466 488 soe 
304 412 431 450 466 4e0 coo 49ceach 
396 414 433 451 470 488 509 
398 416 435 453 472 490 311 10 for 
400 418 437 455 474 492 512 
401 420 438 457 475 494 514 $4.00 
403 422 440 459 477 496 516 - 
405 424 442 461 479 498 


ar Indicator unit for conversion to test 
pe or for use as a modulation monitor. Com- 
tte with tubes. But, less 5BP1. Parts $9, 95 
ne are worth much more. New . 


BPI,5CP1...........$3.95 ea. 


+4, 955, CK1005, 1625, 1626, 1619, 33, 
, 9002, 9004, 9006, 6Z7G, 1N5GT 6J5, 
JAG, 12SL7GT, 12SQ7GT, 1F4G, 1F5G 


| 10 Assorted for $3.00 


NAMOTORS: The best 
fy. Multiple windings! 


dynamotor for 
After 


conversion 
conversion you get 


pice of 190 or 350 v. at 50 MA or 250 v. at 100 
"A. Complete dope sheet furnished. «$4, 65 
RAND NEW (See “CQ’’ Aug. issue).. 

Pe PRUNING CNIS sales oie sco ee $2.49 ea. 


Walkie-Talkie—BC 322 


sed, good cond. 


SS Se aan $29. 95 ea. 
| BROADCAST BAND 
és and AERO 


Ideal for Use in Boats, etc. 
MN-26-C Remote Controlled Navi- 
gational Direction finder and com- 
munications receiver. Manual DF’ 
in any one of three freq. bands, 150 
to 1500 KC. 24 V. Self contained 
dynamotor supply. Complete instal- 
tion, including receiver, control box, loop, azimuth 
atrol. Left-Right Indicator, plugs, loop transmission 


me and flex. shafts. 

RICE Wt. oe aaa oo Neo. cares view cess $69.50 
N-26-Y 150 to 325 KC, 325 to 695 KC, 3.4 to 

7 megacycles, comp. installation............. $69.50 
ME MRPPERE SR TTDRIEV ENR (oh ic) ofayaict=)e:|a'sie "tv. @ ele/éie\eis siale’ese'e's 35.95 
IN=26-C alone, like new ..........essceeeeeee 39.50 
EEN MARIE IORSNEREIOS, (o0,0;0;0s.0 sia «0's « 40 o v'sosis¢ 5.95 
MeetUDES, MSEG ZOOd 22-22... eevee encccccee 24.95 
Me20-E Loop, Brand New...............cces 6.95 
N-52 Crank drive, New .......-eseeeeeeeeeee 2.50 


T7/APN-! TRANSCEIVER UNIT—Used as an al- 

timeter, it may be converted for signaling control 

circuits, etc. Used, less tubes, $4 95 
1 


ak ee ae oes 


L-42 REVERSIBLE MOTOR WITH AN- 
ENNA REEL AND CLUTCH, USED 


SURPRISE PACKAGE 


5 Ibs. of assorted good 
adio parts. A real value | 95 
T/34 APS 13 TRANSCEIVER used as a tail 
arming radar on 415 MC. Containing a 30MC IF 
rip and various other parts, these units have been 


ripped of RF sections and all tubes, but are an ex- 
silent if arts and IF Strip. 
lent buy if only for parts $4.95 


used 
MISCELLANEOUS EQUIPMENT 
ad rUsed,- CXC, ...ccecccsecevecceseccccces $1.19 
(C-906 each ........ Sate cclelospiavainis iatcioifelvisteiate § 9.95 
MAEM ORGIA. 5 ois} civ sss 9ixieleiaco's'2:0% ois 0)o\o.0 wie ois afore 95¢ 


undreds of items in stock. WRITE FOR PRICES. 
Shipments F.0.B. warehouse. 20% Deposit on orders. 
linimum order $5.00. Illinois residents, add regu- 
ar sales tax remittance. Prices subject to change with- 
us notice. 
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MONTHLY SPECIAL 


BC 455 For yo hoi 
BC 457 $500 of a rs Suetal 
BC 458 less tubes, as is. 


BC-929 3” 
brand new 


RADAR SCOPE— 


$19.95 


As- 
excellent 


BC-683 RECEIVER, 27-38MC, $14.95 
USEC; OXCOLIOH DH suse ni aicans one mecr $39.50 
BC-684 FM Transmitter, 27-38me, is 


used, 


Autosyn Transmitter 
sembly for matching to I- 82 Indicator, Used, 
condition, 


ONLY $7.95, Complete with Indicator. 


used, exc 


a irene onary abet $11.95 
used, exc. raat Savers) othe avereraha\stereteisiejetcto $34.95 


RA-52 RECTIFIER 


Transtat controlled to produce high voltage DC 
from 110 VAC 60 cycle source. Up to 11,500 
VDC @ 50 W. Metered high voltage (0-15 KV) 
and current (0-20 MA). 
Exc. 


ARB Receiver—used, exc. complete— 
LOR: Kaehtond) mG, wseds Ox. isc aas ie esicleste $39.50 
Collins Auto Tune—Assembly for ARC-1, $6 5 
DRAG Wadd ota tetareiessvones a crstaconetaraiaint'e| <toneboneres Ld] 
BC-624 receiver (SCR 522), less tubes, 
AO OST EONC Sas arele vrs slevencte/aiaiote aleraretoress 1 used $14.95 
MN-26LB Receiver exe. .. 2... 2c. ccc ws ece 59.50 
As Is 
Less Exe. 
Tubes Used New 
BC-454 Receiver, 3 to 6 me...... — $11.95 = 
BC-455 Receiver, 6 to 9 me...... $4.95 9.95 = 
BC-456 Modulator ............. 2.95 4.95 $7.95 
BC-457 Transmitter, 5 to 5.3 me 4.95 == = 
BC-458 Transmitter, 5.3 to 7 me 4.95 => = 
BC-459 Transmitter, 7 to 9 mc 7.95 14.95 = 


Control Boxes, 
write. 


racks, receivers for above in stock— 


BC-1023 62-80 mc recvr. Like new, less tubes.ea. $5. 95 
BE-709) interne Amp NG Wetsccieesisiclsisiccinclelemie ele 3.95 


SCR-625—FAMOUS ARMY MINE-DETECTOR 
For Prospectors, Miners, Oil Companies, Plumbers, etc. 
This unit is being offered now at a considerable re- 
duction in price. Recently advertised at $79.50 it is 
now available in _the same brand new wrappings in 


New 
SCR- 522—Transceiver, complete in case 


with top bracket, less tubes 
RU-19—Receiver. Complete control 


box and coils—brand new . 


TRANSCEIVER 


140-144 mc, 2 meter, used, excellent condition, 


less dynamotor, less tubes. $ { 4,95 


WOBULATOR 
BUILD TV-FM-AM SWEEP GENERATOR 


You can built ‘‘Versatile Sweep Frequency 


Generator with APN-1 magnetic units...$ 5.95 
BC-1206 Beacon Receiver .. . 200-400KC. 9.95 
TS-184/AP Test Set .....ccrceweeceescsce 39.50 
APR-2 Radar Search Receiver, 85-1000MC. 95.00 


APR-4 Radar Search Receiver, 38-4000MC. 399.00 
Tuning Units—TN16, TN17, TN18....each 200.00 


TE 19A-SCR522 Test Unit........+-.2-eeee 295.00 
MG-153 Inverter ......ceeesereeeeres Used 69.50 
I-222-Signal Generator ........ Used, exc. 125.00 
AN/APT5 Transmitter .......... Like new 189.50 
2 Se ee, 

MG-I49F excellent condition............-- $ 89.50 
MG-149H excellent condition..........+++- 129.50 
—————S 
P-206, inverter, like new......++-+-e+eeeees $12.95 
PE-218, inverter, excellent condition ....... 29.95 
SN 
BGS CAG cee neistee cialsisstiaheigs oh ere ee.<ins) Saposc $795.00 
BC-639 with RA 42 rectifier.........-+++- 295.00 


PHONE: 
= 


| 


Dept. N, 3430 S. Michigan Ave., Chicago 16, Ill. 


AMERTRAN 


0 to 130 V. Maximum 
amperage 100. Like New 


IMPACT SWITCHES 
Brand new 


BK-22 Relay Unit & terminal box $4 50 
: 


for ADF—Used 
ea, 39C 


10 for 


WHILE THEY LAST! 


350 ft. of 50 ohm coaxial cable ....$ 9.95 
Attenuator—one cavity type..... 3d. OS 
TS11 Hand Sets, excellent condition 5.95 
TS Type; exc., less:cord  .. oe eee 2.95 
EES8 Portable Telephone exc. cond. ea. 18.95 
10 assorted electrolytics ........ 95 
100 asstd. 4% and 1 W carbonresistors 95 
-2,.202 mid @ 4000 Volts ...452.. 1.49 
2umtd3@) 4000 Voltsen | eee ne . 2.95 


R-1/ARR-1—220 me converted with minor 
alterations becomes a high gain converter 
with two stages of R. F. amplification— (see 
“Radio & TV News,” Jan.. 1949) new $4.95 


TS-1—Test Set for above......... 4.95 
T-26 Telephone chest unit with F-1 West- 
ern Electric Transmitter ....... vice S2e39 


MIKES and HEADSETS 


HS-33 Low Impedance Head- 
set ...exc. $2.95 new $5.45 


HS-23 Headset 


used 2.50 new 4.50 

CD-307 Ext. cord for 

HS-23-33...... like new .79 
Throat Mike—T-30...new 98 
Lip Mike—Navy Type.............. new .98 
CW-49505 High Impedance headset com- 98c 

plete with headband............. Used 
HS23 Sim ectersnstere opetetepereteasts Used $2.45 new $5.45 
T-45, Lip Mike. New. ...2.cc.c- c+ vee 1.75 


HS-30, miniature headset. Used $1.49, new 2.49 


WILLARD 6 Volt Storage Battery 


3 amp. hr., Brand New—35” x 1-13/16” x 236” 
uses standard 2 39 
Olectrol yt .i<7s wns iote 01s erorelolnta/siatolelere | 


WANTED: 


All TS, APR, APS, ARC, ARN, SCR, R89 
and BC equipment . .. write today! 
Quote lowest prices in your first letter 


R. F. MODULATOR 


Complete tunable 205 me Test Set. With 110 V., 
60 eps, power supply, 3-stage audio amplifier, 
terrific chassis for experimentation, $8. 95 


good condition 
» $1.95 
$7.95 


Shipments F.0.B. warehouse. 20% Deposit on orders. 
Minimum order $5.00. Illinois residents, add regu- 
lar sales tax remittance. Prices subject to change with- 
out notice. 

BC433 RADIO COMPASS RECEIVER, 200 to 
1700 KC, used, excellent condition with tubes.$39.95 
used, exc. less tubes 14.95 
used, as is, less tubes and cover, exc. for parts 5.95 


TU9—Tuning Unit for BC 375—used, 
good cond. 


{1 TUBE UHF TUNABLE RECEIVER 
234-528 me, less tubes 


| 
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[SPECIAL OF THEMONTH| 


GENERAL ELECTRIC R.F. AMMETER 
0-4 Amp R.F., 2 Inch Round, 
BRAND NEW........----+++2+e°2 Ea. 
STANDARD BRAND OIL CONDENSER 95 


6Mfd. 1500 V. DC. 
SPECHAL icforeiele spaliaccrapaieve(aisra aie ers overeat Ea. 


G. E. RELAY CONTROL 


(Ideal for Model Controls, Etc.) 


Contains a sigma midget 8,000 ohm, relay (trips 
fi at tess than 2 MA), high impedance choke, bi- 
metal strip, neon pilot and many useful parts. 
The sensitive relay alone is worth much more 


| roa ineice one i $ 1.25 each . 10 tor $9.90 


i Panel Meters OIL CONDENSER 


Bl New cov’t surPLus BARGAINS 
STANDARD BRANDS 


4 MFD—600 VDC.$0.95 
i 2” METERS 10 MFD—600 VDC. 1.75 
DB meter—10 to 2 MFD—1000 VD 95 
| PLO Seen eis 55 $3.49 4 MED—1500 ving ioe 
° Cntenas 3.49 | 6 MFD—1500 ; 
— 8 MFD—1500 VDC 3.50 
| 3” METERS 2 MFD—2000 VDC 2.50 
0-200 Microamps . .$6.95 @ MFD—2500 VDC 5.95 
Jf 0-400 Microamps .. 5.95 2 MFD—4000 VDC 5.50 
0-500 Microamps .. 5.95 | 3 MFD—4000 VDC 5.95 
J 0-200 Milliamp ... 4.50 1 MFD—5000 VDC 3.95, 
0-1000 Milliamp .. 4.50 | 2 MFD—S000 vDC 5.95 
| ee te ea ae a Brasscovbe .. 1.75 
0-3 Volts AC...... 4.95 oad 2 KV UDC Eee OS 
I 4” METERS .Olx ..01 12KV DC. 2.95 
0-200 Microamps...$8.95 | 5 mfd 660 VAC.... 2.95 
L NON-INDUCTIVE RESISTORS ¢ i 
H = Ohmite, 250 Ohm, 100 Watt. | 
| Special, 5 for $2.50 §f 
I SOLA CONSTANT VOLT. TRANSFORMER | 


Dmmiisien fot 6 bo va. 929.05 A 


TELRAD FREQUENCY STANDARD 


Bio KC, 100 KC and 1000 KC output. 
| controlled. Crystal accurate to .05%. Provision 
for zeroing crystal 115 V. 60 cy. opera- 


tion. Complete with 4 tubes. BRAND 2475 
NEW SIGNAL CORPS SURPLUS...... ea. 


BLOWER MOTOR 


HB squirres cage, 140 CFM. 115 volt 60 cy. $ 951 
motor. Extremely quiet. Made by Redmond. 6 

J BRAND NEW ...... 0... eee eee eee ee eee | 

| HIENEMANN CIRCUIT BREAKERS | 
5S Amperes, 115 V. 60 Cycle. Cc 

| BRAND NEW .... cece e erence cece eres Ea. 

10 for $8.50 

r A.C. RELAY sass 

| 110 v. 6O cy. Model 506. Cutler-Hammer 1 Ea. i 
SPST 15 amp. or 1/4 H.P. contacts. NEW 


Small, rugged and effi- 


1 


ao oO 
<= 


| 
r MOBILE DYNAMOTORS rt 
MADE BY PIONEER AND EICOR | 
| 6 Volts Input, 425 Volts at 375 ] 
Biometer. Weight 10 Ibs. List $9495 | 
Price Approx. $70.00. 
| BRAND NEW, ONLY......... ] 
12 Volts Input, 400 V. Output @ 200 MA Con- | 
| tinuous or 375 MA Intermittent duty. Model B420. 
Designed for Police, Aircraft and Ma- $ 95 | 
cient. 24: »fl 
p BRAND NEW, ONLY............. aC P 
Bio wits vt output 475 ¥- © $19.95 Each y 
| | 
WIRE WOUND RESISTORS 
F Stock too long to list. We can supply most sizes, 
10 Watts. From 70K Ohms,. 
20 Watts. From -Ea. . 
25 Watts. From 1 Ohm to 100K Ohms. .Ea. 30 
0 Watts. From 50 Ohms to 100K Ohms. .Ea. -50 
ADJUSTABLE SLIDER, WIRE WOUND | 
atts from 1 Ohm to 10K..........0. $ .25 
VACUUM CONDENSERS I 
50 mmf. 5 KV. General Electric......... $ 5.95 
I 100 mmf. 20 KV, Jennings ..........2200% 12.95 I 
SHALLCROSS. 

ManeMEaetactie-o scnb.. 976 ca.; 10 tor $8.95 | 
SS ee ee eee 
Py BAKELITE CASED MICAS | 
MFD VDC PriceyMFD VDC Price}MFD VDC Price 

0 .18].01 Vv 4 | 


MA Output. 634,” Long. 4” Di- 
I CARTER SUPER DYNAMOTOR I! 
eine Use. 
i CONTINENTAL MOBILE DYNAMOTORS 
so order what you need. 
50 Watts. From _5 Ohms to 100K Ohms. .Ea. -40 
atts from 20 Ohms tO 2.5K...-+.eeeeees 35 ] 
So 3 Se ee ES 
] 1 MEGOMM, 1% W.W. PRECISION RESISTORS, | 
001 aan $ 5/.02 2KV $ .90 
600 26 


. -024 1500 -65 
7 02 600 -26'.033 1500 75 


j-——-—————-——-—--—-—-—~— 


Min. Order $3.00—25% with Order 


| PEAK ELECTRONICS CO. 


| 66 West Broadway, New York 7, N. Y. 
Phone WOrth 2-5439 I 


Set peal led oT ge et so 
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Electronorgan 
(Continued from page 64) 


socket and close the switch for about 
three seconds. The lamp will light 
brilliantly. When the switch is opened 
note that the two electrodes of the 
lamp are evenly illuminated and that 
the scope shows a clipped sine wave 
with good, flat tops. Note several 
times the difference between the elec- 
trode illumination and the screen pat- 
tern before and after a lamp has been 
flashed. This will indicate how they 
should look. The flashing ages the 
lamps artificially and keeps them from 
changing characteristics after a time 
in use. Do not flash the lamps too 
long as this will destroy their charac- 
teristics or burn them out completely. 
A dot of red nail polish is placed atop 
each lamp after aging to distinguish 
it from an untreated lamp. 

The lamps may now be installed in 
their sockets on the generator chassis. 
Connect the synchronizing links by 
winding 1 turn of No. 28 copper wire 
around each lamp, twisting tightly to 
hold in place, and connecting one end 
to the appropriate tube plate. Leave 
a little slack to avoid strain and 
allow removal of the lamp if neces- 
sary. Do not use solder to clinch the 
twist which holds the loop in place on 
the bulb. After tuning, a small amount 
of coil cement or Duco cement may be 
used for the purpose. 

The chassis can be connected indi- 
vidually to the power supply and 
tuned, but it is much better practice 
to connect them all to the supply since 
that will stabilize the power voltages 
to their final values. 

The tuning procedure requires an 
oscilloscope and a stable audio genera- 
tor as well as a standard such as a 
well-tuned piano or other musical in- 
strument which is in tune. In a pinch 
a good-quality harmonica can be used 
after making a test with a good musi- 
cal instrument to see that the har- 
monica is in tune. For this purpose the 
standard need not be in perfect tune 
as long as it is well within about a 
quarter-tone of true pitch. A pair of 
headphones or a handy test amplifier 
is also a necessity. The primary ne- 
cessity, however, is a large supply of 
condensers ranging in value from 500 
uufd. to .05 ufd. If a set of condenser 
decades covering this range can be 
obtained much time will be saved, for 
this is strictly a cut-and-try process. 
Except for the condensers used to tune 
the master oscillators, 200-volt ratings 
are sufficient and age or condition not 
important. 

Begin with any of the master oscil- 
lators. Connect the oscilloscope, audio 
generator, and headphones as _indi- 
cated in Fig. 8A, with oscilloscope 
ground to the generator chassis and 
the high end of the vertical input on 
pin 7 of SO, through SO» (pin 8 on 
the C chassis). If the circuit is oscil- 
lating some kind of a pattern should 
show up on the screen; if not, reverse 


—Acclaimed the World over, 
as the best light 
to work under], 


Brackets to Desk, 
~ Board, Lathe, Bench, 
Wall or Table 

(Floor Mount also Available) 


Raises, Lowers, 5 
Tilts, Traverses, Turns COLORS 
Fingertip Stay-put Control Me: 
. Green 

Wvory 


Stainless Steel Tube Arms 
Nickel Steel Tension Springs 
Vented Aluminum Shade 
Radius 45 Inches 

Weight 4 Lbs. 


CONSUMERS: Ask for LUXO LAMP B 
at your nearest dealer's 
DEALERS & JOBBERS 
Line up with LUXO LAMP. 
Write Today! 
REPRESENTATIVES 
Territories still open 


LUXO LAMP CORPORATION 


290 MADISON AVE., NEW YORK 17,N.Y. 


LABORATORY. 
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Spartanburg, South Cc 
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‘ding transformer secondary con- 
iis. The frequency of oscillation 
/ivery high. 

sje explanation to follow, let us 
“} that the G chassis is being 
»| The first object is to select a 
"for C;, Fig. 6, which will tune 
“ster oscillator to G (3136 cps) 
Hv2 at about half mesh. The 
»rd—piano, etc.—is used for the 
me but this is too high a fre- 
@ to compare by ear directly. 
ierefore proceed in these steps: 
“elect the second G above mid- 
‘on the piano or other standard 
me the audio generator to it by 
Vote the generator setting. 

iby trial connections, using clips 
ler double clips are excellent for 
@pose) find the condenser value 
tiwill produce from the master 
ttor a frequency which, when 
the vertical scope plates, will 
la Lissajous pattern with four 
wal waves for one horizontal wave 
w setting of C.. The frequency 
Ynen be four times that of the 
ord. The pattern will look some- 
ike that. of Fig. 9. The setting 
audio generator may have to 
ied several times to find how 
end is going with various con- 
values. When the value is 
recheck the test generator set- 
ith the standard and try to find 
lue which will give the figure 
. 9 with C2 at about mid-range. 
heck the correctness of the final 
by setting C2 at minimum ca- 
nce, adjusting the test generator 
e pattern, and seeing that the 
generator tone is _ noticeably 
_than the G. Then set C: to 
Jum capacitance, reset the test 
tor for the Lissajous figure, and 
at its tone is noticeably lower 
. The master oscillator is now 
to G, with a reasonable range 
ustment with C2. 

values of capacitance are quite 
1 and it may often be necessary 
two or even three condensers in 
el. It is advisable to have on 
a good supply of 50-uyfd., 100- 
and 200-uyfd. tubular ceramics 
rimming purposes. Inexpensive 
an be bought in packages of five 
Centralab brand. 

t tune the first neon divider. 
procedure is the same, except 
the master oscillator itself is 
as the standard instead of the 
. Connect the master oscillator 
e vertical plates and the output 
, Fig. 6, to the horizontal plates. 
the capacitance value for Cs. 
will give a 2:1 Lissajous figure 
C; tuned throughout its range. 
the output of the master oscilla- 
3 a clipped sine wave and that of 
leon divider a saw-tooth, the Lis- 
is figure will not have the classic 
arance but it will be obvious. The 
ct value can also be found by 
ling to the output of V2 with the 
set or amplifier. When it is not 
wonized (incorrect value) the 
Will be very rough and it will not 
as ©, is tuned. To see that it is 


EL SEGUNDO 
CALIFORNIA 


UNIVERSAL 
MOUNTING 


C2 OF GR! POR: A EO SSN 
1521 E. Grand Ave., El Segundo, Calif - Phon 


CHICAGO: 205 W. Wacker Drive - Phone: Franklin 2-3889 
NEW YORK: 501 Madison Avenue - Phone: Plaza 5-8665 
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SPECIAL 
OFFER: 


Replace 6BQ6GT with 
new work horse 


— HYTRON 6CUG6 


GIVEN FREE WITH Directly interchangeable 
THE PURCHASE OF FORGET 


5-6SN7GT 1. Runaway Plate Current 
5-12AU7 for 2. High Voltage Arc-overs 
a ies only $24.45 3. Shrinking TV Pictures 
SELENIUM RECTIFIERS TVeTOBE NE SPRAY KLEEN 
350 ma.__$1.75 with leads aE 29¢ Cone Clean 
c 


Additional 10% discount on lots of 12 assorted. 


et 67x90” or 7” PM auto TV PICTURE 
PHILCO FLYBACK NO. 32 - 8509 type ene TUBE BRITENER 
speaker 
Reg. price $11.10. OUR SPECIAL PRICE $3.75 ; : 
pyprie $2.50 $1.30 ea 
PHONO-XTAL ao) 

; ty Vertical output trans- | 10” & 12” FLYBA 

Mest Co ys ery stale caltHldge re Pieces lerormcraom wires unl: TRANSFORMER 
; $1 Osis loess versal type ...$1.49 Special—$ 1.75 

. e 


20%, deposit on all orders—Balance C.O.D. All Shipments F.O.B. Baltimore. 


AMERICAN DISTRIBUTING COMPANY 


1200 N. FULTON AVE. — BALTIMORE 17, MD. 
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AT SENDING > 
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Be a ‘‘key’’ man. Learn how to send and 
receive messages in code by telegraph 
and radio. Commerce needs thousands of 


RCA INSTITUTES, INC, 


A service of Radio Corporation of America 
50 West 4th St., New York 14, N.Y. 


OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 


home quickly 
through famous Candler System. Qual- 


ify for ommercial Li- 
OK. 


Approved for Veterans 
Write Dept. RN-53 for Catalog 


c co. 
ept, 2-M, Box 928, Denver 1, Colo., U.S.A. 


new “hi-fi” record player 
keeps ‘turntable scratch” 
off the record! 


At ” 
e 
WEATHERS . 
Dust from conventional turntables 


that gets imbedded in record grooves 
makes records prematurely noisy. 
Debonnaire” turntable never touches 
the record’s playing surface — 
record rides high on a cushioned 
float around the spindle, just 

the size of the record label. 


Equipped with superb new Weathers FM light 

weight tone arm and cartridge, pre-amp, 
power supply, oscillator, complete controls, assembled 
ready to plug into your sound system. 


Weathers FM Pick-up System 
New shock-mounted 
short tone arm plays at 
Jess than one gram of 
stylus pressure — can’t 
wipe high frequencies 
off hi-fi records. 

20 to 20,000 cycles. 


Give a Weathers Gift Certificate 
for Christmas See your dealer NOW, 
or write us — we'll tell you where. 


Tone Arm $14.50 
Cartridge $18.50 
Oscillator and 

Power Supply $19.95 


BARRINGTON, 


NEW JERSEY 
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just one, not two or three octaves 
low the master oscillator simply ]j 
to the two, one after the other, , 
judge. 

The rest of the dividers are ty 
in exactly the same way, each tj 
moving the oscilloscope connectic 
down so that they encompass ¢ 
tones an octave apart. After the 
ond neon has been tuned its tone ¢ 
be compared directly by ear with tf 
of the standard to check the tuni 
range of the assembly. 

At that time the vibrato col 
setting (R. in Fig. 11) should also 
decided. Adjust the control for { 
depth of vibrato that sounds abe 
right; since its range is limited, m 
constructors will want to use all { 
resistance. This varies the oscilla 
plate voltage and when it is adjust 
the tuning of the master oseilla: 
may change somewhat. After adju 
ment make sure the oscillator is s 
in the right range and if not trim 
If the vibrato depth is not suflicic 
for the builder’s taste the 2000-0! 
potentiometer may be changed te 
5000-ohm one; but steer clear of ;j 
tendency to make vibrato depth © 
great since that will sound bad at? 
end of the job, especially if church 
concert music is to be played. 7 
power supply (Fig. 13) shows a 50 
ohm-unit. Do not change the vibr: 
setting after it is once made. : 

The last one or two neons of & 
string may be hard to tune. At } 
frequencies the neons seem light-si 
sitive, so they should be checked w 
a shield between the lamps and < 
direct light. If synchronizing over 
entire range of C2 is still difficult, 
crease the synchronizing-loop capé 
tance to the lamp electrodes by add 
a dot or two of ‘silver conduct 
paint, available from Microcirei 
Co. and other printed-circuit pa 
suppliers. Do not add too much, es 
cially on the higher-frequency n 
as this will make them synchroni 
the syne frequency rather than 
octave lower. 3 

When this has been done for e 
of the twelve chassis, the tuning 
finished and the generators comy I 
Do not give up the job, however, 
every tone has been double-che 
after an hour or so of operatio 
the generator is the foundation 
organ and the tones must be 0 
quency and in sync every time 
strument is turned on. Final 
will come after the organ is co: 
when (©: will be exactly adjustet 
the standard to give each 
twelve tones its precise pitch. 
cannot be done, however, unless’ 
neon divider of every string rer 
in syne through the entire — 
range of the master oscillator. 


cover construction details on t 
ous filter board circuits, the ci 
for the different organ stops, as 
as data on a preamplifier 101 
with the organ. - 

(To be continued) — 
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| MODEL 630 
YUF-AF-TV AND MARKER GENERATOR. For the first time 
©) the history o the industry ... SO MUCH FOR SO LITTLE. 
72 20 MC on fundamentals, 330 MC on harmonics; Pre-tuned 
[oF (within 1%) headt; AF from 20 to 20,000 cycles: variable 
+75 and Ext. Mo d.; Cathode-Follower and Constant Z output: 
© ‘vtepping attenuator; Speech Amp.; Xtal Marker with Amp. 
7) Jntrol; RF and AF Standby; Wien Bridge AF; Colpitts RF, 
SMluminated Drum Dials; Coax outputs; Separately tuned 
#) )ils; Filtered AC; Vernier tuning; Separate RF; Shielded, 
» ¥ x 11" x 5”; Etched panel. Model 630K 
HE) Model 630KA:. . . $38.95 (pre-assembled head) $33 95 
©) WModel 630W . . . $53.95 (Factory wired) .. .. ° 


ELLEN TET 


Dut proof circuit. Rugged oversize 4%” meter. Model 909K 
*WModel 909W . . . $44.98 (Factory wired) $25 98 


MODEL 999 


HIGH VOLTAGE PROBE. Designed for high voltage measure- 
ments with special emphasis on Safety, Operational Sim- 
plicity and Rugged Construction. Exclusive Features: MUL- 
TIPLE INSULATION, MECHANICALLY SHOCKPROOF, 
CHANGEABLE TIPS; SWIVEL connection. Odds are billions 
of billions to 1 that no breakdown will occur! $6 98 
INTERCHANGEABLE RESISTORS. . . Wired. Only. ?Y¥* 


MODEL 907 


DELUXE VACUUM TUBE VOLTMETER. Another PRECISE 
first! Vertical or Horizontal construction. GIGANTIC 744” 
meter movement: all the unusual values and features of 
Mode! 909 in a really DELUXE version Model 907K 


Model 907W . . . $57.98 (Factory wired) $38.98 


_SEND FOR COMPLETE CATALOG 


‘Send 20% deposit with order, bal- 
ance C.O.D., or, check or money 
order in advance. “ 


1953 


| NOW IS THE TIME TO ORDER 
Precise OSCILLOSCOPE 


J) FULL 812’ SCOPE—NO OTHER KIT IN THE WORLD LIKE IT 


c 1E OSCILLOSCOPE YOU'VE BEEN SEEKING 
“AS ALL THESE DESIRABLE FEATURES * 


PRECISE MODEL 308 


1. Full 8/2" tube designed specially for this 
model. 

2. Voltage regulation. 

3. High frequency —Low frequency — Normal fre- 
quency Synchronization Circuit. 

4. Separate intensifier anode. 

5. Deluxe version of Model 300K. 


VERTICAL—Vertical-flat (3db) DC through 5 megacycles with sensitivity of 
greater than 10° millivolts push-pull (3.94 Millivolts/cm) ; Con stan Resist- 
ance; Push-pull input immediately converted to single-ended normal or 
reverse phase by shorting bar at inputs 1 and 2; Frequency compensated 
vertical stepping attenuator selects AC or DC inputs; Push-pull DC ampli- 
fiers from input through output; internal electronic mixing through inputs 
1 and 2; five-way binding posts. a % 
POSITIONING—Bridge type positioning on vertical and horizontal does 
not vary tube characteristics. e : : 
HORIZONTAL—Frequency compensated stepping attenuator in horizontal 
amplifier; Push-pull Horizontal out. 

BLANKING—Internal (return trace blanked), external (return trace not 
blanked), 60 cycle or 120 cycle Blanking through Blanking amplifier circuit. 
SYNCHRONIZATION—External, Internal Positive, Internal Negative, 
Internal 60 cycle or Internal 120 cycle synchronization. 

SWEEP RATE—Driven or non-driven linear sweeps from 1 cycle to 80KC 
in five ranges (1-10 cycles uses external C circuit); Trigger potentiometer. 
MAGNIFIER—Electronic magnifier and magnifier positioner allows any 
part of a signal to be magnified up to ten times (equivalent to 70 inches of 
horizontal deflection). : e 
CALIBRATION—Internal square wave calibrator and potentiometer for 
using oscilloscope at a VTVM on Peak to Peak measurements. 
CALIBRATION SCREEN—Edge-illuminated scale and graticule may be 
turned on or off; filtered screen. 

OUTPUTS ON FRONT PANEL—Plus Gate output; Sawtooth output; 60 cycle 
phasing output; 60 cycle unphased output; Calibration output. 
FOCUSING—Astigmatism, focus and intensity control. 

CRT—NEW 7” Tube, normally supplied is medium persistency type 7VP1, 
or 7JP1 may also be used (oscilloscope green trace)—high persistency types 
available at additional! cost. - 

DIRECT—Deflection plates available from rear of cabinet. : 
INTENSITY MODULATION—Z modulation through modulation amplifier. 
GENERAL—Low loss components; Over-designed fused power supply for 
additional circuitry; Deeply etched aluminum panel; New parts from original 
manufacturers—(NO SURPLUS); Steel cabinet; 11” x 14” x 19”; complete 
with instruction book and all components; Accessories: Model 912T(MM) 
Demodulator Probe and Model 960 Capacity Attenuator Probe available at 
extra cost. ’ 

There are many additional features and circuits in Kit Form which may be 
added to Model 308. Write for descriptive literature. 


308k—Kit Form— $129.95 


308W—Factory Wired— $239.50 
(2 months deliv.) 


MODEL 300—Full 7’ scope with the same features as Model 308K above except 
without first five features. Size is 11” x 14” x 17”. 


300K Kit Form— $94.95 


300W Factory Wired_ $199.50 


All orders are shipped 
on the same day received 


~* «NO OTHER OSCILLOSCOPE AT ANY PRICE 
AVAILABLE IN BOTH KIT AND WIRED FORM 


MODEL 635 


UNIVERSAL AF SINE, SQUARE AND PULSE GENERATOR. 
For accurate testing audio and video circuits. 1% Ceramic 
Precision resistors; Wien Bridge; variable Z and cathode- 
follower output; minimum overshoot and roundoff through 
100,000 cycles; sine waves through 200 KC. Model 635K 


Model 635W . . . $52.50 (Factory wired) $33.50 


MODEL 468 


PRECISE AGAIN LEADS THE FIELD with its New Low- 
Priced Resistance Decade Box. Ideal for specialized service 
work. Compact in size for Bench Drawers and Tool Boxes. 
Engineered with the customary Precise Accuracy and 
Dependability. 

5 Separate Switches, 11 Positions on Each; plus or minus 
better than 1% for Extreme Accuracy; Readings from 10 
OHM to 1,111,110 OHM in 5 Decades. Deeply etched Alumi- 
num Panel; Rugged Construction; Complete with famous 
Precise Simplified Construction Manual. 33%4”x64”x2”. 


AGB Sear en ee kit form....... $18.95 


AGBWi AS esos See factory wired........ $24.95 
478K—CAPACITY DECADE BOX (Notillus.) kit only $18.95 
4783W—CAPACITY DECADE BOX (Not Iilus.) 

factory wired}. ranch Oe eas Se on ee aie $24.95 


MODEL 610 


RF SIGNAL GENERATOR. The lowest priced signal generator 
in the field offering:—Same RF head as Model 630; 110 MC 
on fundamentals; 330 MC on harmonics; 60 and 400 cycle 
AF; Cathode-follower output; Ext. Mod.; Speech Amp.; 
Individually tuned coils. Model 610K 


Model 610KA . . . $28.95 (pre-assembled $23 95 
. . . $39.95 (wired) 


head) 
Model 610W 


3211-13 Washington Street 
Jamaica Plain 30, Mass. 


BECOME AN 


ELECTRICAL ENGINEER 


Bachelor of Science Degree 
in 36 months. 
Major in Electronics or Power. 
Now, prepare for a career in 
these rapidly expanding fields. 


This school will prepare you to be- 
come an engineer, technician or serv- 
ice man. Previous military, academic 
or practical training may be evaluated 
for advanced credit. 


Enter Both Radio and Television 


In 12 months you can attain the Radio- 
Technician’s certificate. An added 6 
months course qualifies you for the 
Radio-TV Technician’s certificate and 
the Degree of “Associate in Applied 
Science.’’ The Technician’s course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics. 

Also offered: 12-month Radio-TV serv- 
ice course; 12-month Electronics or 
Electro Technician Courses; 6-month 
Electrical Service Course and 3-month 
refresher and general preparatory 
classes. 


Terms Open Jan. March, June, Oct. 


Famous for its Concentric Curriculum. 
Faculty of specialists. 50,000 former 
students. Annual enrolment from 48 
states and 23 overseas countries. Non- 
profit. 50th year. Courses approved for 
Veterans. Residence courses only. 


MILWAUKEE 


SCHOOL OF ENGINEERING 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN-1153, 1025 N. Milwaukee 
Milwaukee 1, Wisconsin 


Send: () Free 45-page ‘Your Career’’ 
describing Electrical Engineering 
O) Booklet on Careers in Radio-TV. 


booklet 
Courses ; 


I am interested in 


If veteran, indicate date of discharge 
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How Many Watts? 
(Continued from page 65) 


need for tone controls of any sort, ex- 
cept as required to compensate for the 
whims and fancies of the recording 
companies. Even here, we can follow 
the lead set by the Audio Engineering 
Society and adhere to a single play- 
back curve, in the hope that if enough 
purchasers of records follow suit, 
manufacturers will be forced to pro- 
duce their discs to conform. As long 
as we provide amplifiers with devices 
to tailor the frequency response to any 
curve the record company cares to try, 
so long will we delay the standardi- 
zation which is already some 50 years 
overdue. The only argument with the 
AES curve is that it might just as 
well have been a steady drop all the 
way with no crossovers in the middle. 
Another justification for tone com- 
pensation may perhaps be made when 
the equipment has, for one reason or 
another, to be used at a listening level 
widely different from the original, 
when a so-called loudness control can 
help to make the best of a bad job. 
Up till now we have been discussing 
amplifiers solely as such, with very 
little reference to what precedes or 
follows them. We have said, in effect, 
that a well-designed amplifier with a 
power output of around 5 or 6 watts 
with low distortion is all that is neces- 
sary for good reproduction, and that 
anything in excess of this is sheer 
extravagance. However, there is one 
important respect in which that state- 
ment should be modified. A program 
amplifier often works into a line, the 
impedance variations of which would 
reflect on the amplifier characteristics 
were it not for the pad which is in- 
serted between the two. A power am- 
plifier works into a loudspeaker which 
has somewhat similar imperfections, 
both in its own performance and in its 
effect on the driving amplifier. Given 
a perfect loudspeaker, we can adhere 
to our original statement; as things 
are, we are forced to compensate for 
speaker deficiencies by adjusting the 
output impedance of the amplifier to a 
low figure, which can be done with 
considerable ease by the use of nega- 
tive feedback. But it should be em- 
phasized that a high output impedance 
in a power amplifier is a defect only 
because of failings in the loudspeaker. 
Confirmation of the views expressed 
in this article may be found in the 
“The Saturday Review Home Book of 
Recorded Music and Sound Reproduc- 
tion” by Canby, Burke, and Kolodin. 
In their listening tests, they were able 
to find very little difference between 
various amplifiers as far as the output 
circuits were concerned, and were 
forced to make their decisions on the 
basis of the flexibility of the correct- 
ing circuits provided. However, in the 
author’s opinion, in doing so they went 
the wrong way and gave the palm to 


the most complicated rather than to 
the simplest. 


Now let us see if we can turn w 
has been said into practical advice 
the man who is contemplating a ho 
reproducing system. The author’s ; 
vice is this: find the least expens 
amplifier which will give 5 or 6 reg 
undistorted watts, and a sufficj 
range of tone correction to suit yj 
tastes or your records and then gp¢ 
as much as you can afford on the 
possible loudspeaker. 4 


TV COMES TO YAKIMA 
By JOSEPH A. LENTON, JR. 


OCAL TV reception, long awaited 
farmers, ranchers, and townspeopk 
the fertile Yakima Valley, i is now are 
ty. This area, located in the south ¢ 
tral part of Washington State, was { 
merly able to receive only fringe sign 
from Spokane or Seattle with the use 
high gain antenna arrays and boo: 
systems. They now have their own u|) 
station, KIMA-TV transmitting on Ch 
nel 29, which began broadcasting a | 
pattern on June 27th and commen 
regular scheduled broadcasts as of J 
19th. 

The transmitter, located on a rik 
between the upper and lower Yaki 
Valleys provides a line-of-sight sig 
over most of the area. Initially, 
station is operating on low power w 
out waiting for the final amplifiers wh 
are to be installed later, hence, any 
ception over about ten miles from 
station exhibits fringe characteris 
even with high gain u.h.f. receiving 
tennas. However, full power out 
should extend the signal coverage. 

Servicing in this area appears at i 
glance to present somewhat of a pr 
lem. Although the population is 
over 100,000, due to the nature of 
terrain and the vast rural area sery 
the local TV technician will often f 
his service calls from 25 to 50 m 
apart. In order to keep service char 
down to an amount the customer ° 
accept, the service dealer will have 
organize his calls efficiently and r 
have to work on a smaller profit mar; 
The over-all prosperity of the area sec 
quite high however, as dealers repo 
large percentage of cash sales, so i 
possible that the average customer 
accept the higher charges due to m 
age allowances and travel time with 
too much complaint. 

A second TV station, KIT-TV on u. 
Channel 23, is also scheduled to s¢ 
this area in the near future. The tr 
mitting antenna is tentatively plam 
for a spot near the KIMA-TY anter 
which will greatly simplify receiving 
tenna orientation. Since both st. 
are u.h.f., it is anticipated that o 
tenna will serve satisfactorily for 
stations in most installations. T 
tennas proven most satisfactory t 
are: 

1. Bow-tie with grid reflector, ¢ 
gle yagi for primary areas. 

2. Bow-tie with corner re 
stacked bow-tie with grid reflec! 
stacked yagi for secondary or 
areas. 

As usual with u.h.f., the best | 
for satisfactory results varied 
with the receiver location. Th 
signal concentration appears to 
the center of the city of Yaki 
dead signal areas were encoun 
these may receive a usable sign: 
the power is increased. — 

Most people in the vicinity 
enthusiastic about their « own kk 
station. 
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»-ounterbalanced Pickups 
» (Continued from page 50) 


minreaded, but as a perfect fit was 
viasily obtained, loudly recorded 
rs Bes result in disturbing rattles at 
isiearing. 
i| pickup head cover is a piece of 
Soft aluminum 2%” by 2%”, bent 
mad an iron bar in a vise, to make 
iee-sided box %” by 2%”. By 
sng a somewhat square end on 
irm tube, trimming and fitting, 
using 6-32 by %” round-head 
is, the cover can be mounted on 
sabe at a 15 to 20 degree angle for 
ar tracking. 
‘se arms were made to use type 
‘Wartridges that were handy at the 
ii although they have a limited 
gency range; the self-tapping 
“7s Were installed on each side of 
ver to hold the cartridge in. The 
tec style cartridges that mount 
@two holes in the top necessitate 
i} a lightweight plastic spacer or 
mall bushings above to lower 
aitype of cartridge so the stylus 
‘project below the cover. 
Shinterbalancing weights are cut 
brass or iron rod, or cast from 
in cardboard tubes, and locked in 
in the rear of each arm. 
box may be made of %” to 14” 
pod with 1” x 1” frame and sup- 
for a %” to %4” motorboard. The 
bases should be mounted in po- 
Mis which result in most consistent 
fing throughout the playing of the 
‘Sds. Height of the arms may be 
ed by length of the yoke tube to 
re turntables used. The box was 
ered with leatherette glued in 
. Later a top was made as a 
cover, but hinges and carrying 
e were left off as the outfit was 
in only one place. 
rests can be made of %4” strips 
%6” soft aluminum, and the tops 
ed with leatherette or thin rub- 
If the turntable box is to be 
d around a lot, some means to 
‘ent the arms from bouncing must 
rovided. Spring clips will work, 
se sponge-rubber covered wood 
<S in the cover to press down on 
arms when the cover is closed. 
dividual connectors and volume 
ols for each pickup may be used, 
Ss in the original equipment, a 
e combined outlet may be pre- 
'd. If the latter wiring is used 
connected into an amplifier with 
lume control directly at its imput 
e will be a loss of high frequencies 
the volume of the amplifier is 
d full on. 
lis turntable outfit could be elab- 
d into a triple-turntable for more 
prate dubbing, although it would 
up quite a bit of space. Some 
le-movie enthusiasts have found a 
turntable will serve their pur- 
S, With an added arm on one table 
to give continuous playing of a 
le record of sustained sound 
sts such as wind or waves. 
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CRYSTAL CLEAR. ., A 
here’s the best by Brush! 


These Brush Model BA-206 Headphones, designed around the 
exclusive BIMORPH® crystal-drive element, are your best 
choice for high fidelity and smooth frequency response. By their 
nature they draw negligible power and only require modest 
driving voltages. Hence, these headphones are ideal for moni- 
toring applications...may be used in either high or low impedance 
circuits and are extremely well suited for multiple installations. 
They are of rugged, shock-proof construction.. .light-weight yet 
powerful. Advanced design gives your ears a smooth, comfortable 
air-tight fit for excellent bass response. Here is the ultimate in 
headphone quality at a fraction of the price you’d expect. 


Brush crystal products are leaders in their fields because for 
many years Brush has specialized in research, development and 
applications of piezo-electric crystal materials. Write for bulletin. 
Brush Electronics Company, Dept. UU-11, 3405 Perkins Avenue, 


Cleveland 14, Ohio. 


BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZO-ELECTRIC MATERIALS) ®¢ ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT 

ULTRASONIC EQUIPMENT 


formerly 
The Brush Development 


Clevite Corporation. 


COMPANY 


Co. 


Brush Electronics Company 
ts an operating unit of 
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Build Your Own 
~ Interior = & 


Styled Cabinets 


presenting the 
paul aceon oa 
REBEL Vv . 


Now you can build 
your own Klipsch 


Corner Horn En- 
closure and save 
money — identical 


in acoustic design 
to assembled units 
and easily put to- 
gether with a mini- 
mum of tools. 
Priced for the 
home-builder in 
unfinished birch. 


$36.00* Net for 
12” model 
$42.00* Net for 


ew 


15” model 


BASS REFLEX and 
EQUIPMENT CABINETS 


poeey NOE EEEES for hi-fi compo- 
. remover panels 
cha 
Loudspeaker cabinet counties ally: 
designed f0 
either. 12” 
15” speaker. 


Overall dimen- 
sions: , 
23”, 1 


si men- 
sions), 1514” 
deep. 

Baffle Volume: 
6 cubic feet. 


ae kits pac lace S/a'' 


No. 80 .. 
(Equipment kit) 


- $27.00 * 


finishing instructions, 
h 


No. 8112 .$18.00 * 
7 
ardware, plastic (12 speaker) 
wood, sandpaper and 


Sues No. 8115 .$18.00 * 
es (15” speaker) 


CORNER FOLDED 
HORN ENCLOSURES 


Reproduces a quality 
of bass heretofore oniy 
possible through the 
use of far more expen- | 
sive designs. 


No. 61 (12” 
speaker) ..$19,95 * 


No. 63 (15” 
speaker) ..$23.95 * 


* Prices higher West and South. 


Write for free catalog and nearest distributor 


Pioneers in radio furniture for high fidelity equipment 


G & H WOOD PRODUCTS COMPANY 
75 NORTH 11th STREET 


BROOKLYN 11, N. Y. 
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Certified Record Revue 
(Continued from page 70) 


have our binaural sound. Here are 
some happier facts to relate to you; 
I’ve been up to the headquarters of 
the American Federation of Musicians, 
in New York. After setting up my 
trusty Magnecorder, I proceeded to 
demonstrate binaural sound. Every- 
one there, from top executive down 
through their secretaries and stenos 
was thrilled and entranced with what 
they heard. Why then the aforemen- 
tioned ban? It’s simply a matter of 
existing contracts between the Federa- 
tion and the recording companies. 
When these contracts were written 5 
years ago, no provisions for the re- 
lease of material on tape was made 
as at that time, tape was nothing 
more than a swaddled infant. Happily, 
these contracts are up for renewal 
in Dec. of this year, and it is generally 
presumed that all forms of tape, mon- 
aural and multi-track, will be given 
the green light. It is very much to 
the musicians’ benefit that this oc- 
cur. If you think of monaural and 
binaural tapes as a logical extension 
of the revolution which produced the 
long-play and the ‘45’ records, you'll 
see what I mean. In other words, a 
given piece of music, say Beethoven’s 
5th, could be released as an LP, a set 
of 45 rpm, as a monaural tape, and as 
a binaural, multi-channel tape. This 
multiple release would add further 
revenue to the Musicians Performance 
Fund. To anticipate a question of, 
“What about one guy buying a tape 
and letting his pals dub it,’ the an- 
swer is easy. Believe me, even pro- 
fessionals have trouble making a satis- 
factory dub. The technical capacities 
of the average home user and _ his 
equipment are insufficient to cope with 
the complexities of dubbing. 

You may ask, “How long will we 
have to wait for repertoire, if the 
Union OK’s tape?” The chances are 
very good that some tape will be im- 
mediately available, because for some 
time certain companies have been re- 
cording multi-channel and then post- 
mixing from each channel to get the 
best possible monaural balance. Natu- 
rally, by eliminating post-mixing, you 
have a multi-channel tape available 
for release if and when the Union 
decides to allow this new medium its 
support. 

As for the equipment end of this 
binaural business, let me say this; 
having been in the tape machine busi- 
ness, I know a little bit about produc- 
tion costs and figures and what can 
and cannot be done. There may be 
howls from some of the ostriches in 
the industry who hide their heads in 
the sand, but I am here to state un- 
equivocally that a binaural tape ma- 
chine can be built with quality more 
than adequate for the average music 
lover for less than 250-300 dollars. 
Naturally, I’m not referring to some 
super-duper job with hysteresis sync 


motors. The unit I envision vi 
very respectable motion and dis 
tion characteristics, and the tl 
watts from a pair of simple Push. 
amplifiers will be more than eng 
output. And you would be surpr 

at the number of people who tho 
they were listening to wide range 
terial when actually they were hea 
3% and 74% inches-per-second bing 
music. 

One final word. I have purpo 
avoided mention of binaural on 
as it is at present. With all due 
spect to Mr. Cook for his courage 
initiative, I don’t feel that his sys 
is the answer. The synchroniza 
problems of double pickups are 
formidable, and more than that, 
use of two channels on an LP 
negates the greatest advantage 
long-play records, the time factoy 
maximum of 14 minutes-per- 
severely limits the repertoire w 
can be recorded. The ideal dise 
tem would be, of course, multi-cha 
sound utilizing one stylus. Il | 
you with this teaser: it appears 
sible to do this and someone is w 
ing on the project! 

Equipment used this month: Pie 
ing turnover cartridge, Picke 
equalizer-preamp, Fisher 50A ar 
fier, Thorens changer, Jensen @ 
Triaxial in the “Read Fold-a-flea 


PROKOFIEV 
SYMPHONY #7 
Philadelphia Orchestra conduai 
Eugene Ormandy. 
LT. KIJE 
Royal Philharmonic Orchestra 
ducted by Efrem Kurtz. Colm 
ML 4683. NARTB curve. $5.45. 


I wish the people who are res 
sible for the coupling on LP ree 
would think twice before they — 
the plunge. Here is a typical e 
ple of what not to do. Sure, 
pieces of music are compatible, 
goshamighty, there are two other 
ords already issued with Lt. Kij 
the flip side, and if you like Pr 
fiev, you already own them! Cer 
ly we want the last of Prokof 
symphonies, but not the good 
again. Musically, this is both up t 
pectations and disappointing at 
same time. There are some mom 
of very good writing, marred 
great deal of trite nothing an 
ing I fear, a little of Prokofi 
willing subservience to politic 
ology. I cannot venture an opit 
Ormandy’s conducting, since I 
never heard the score except 
record. All the notes seem to 
their proper place and no doi 
a competent job. Soundwise, 
typical of recent Philadelph: 
Big hall resonance, well bala 
semble work. Good high e 
rather tubby bass. Surface n 
minimal and Eureka!; the rec 
curve was exactly as published, 
thing that doesn’t always happer 
days. If you’re a devotee of I 
(and I am) this is a worthw! 
tion to your library. 


RADIO & TELE 


Most - Often - Needed 
1953 


Rervicing Information 


NEW SPECIAL OFFER 


These mammoth television service man- 
uals are now available to you at only $3 
and $2 each. These are amazing bargains 
and defy competition. Each manual is a 
virtual treatise on practical TV repair and 
should sell for at least twice the low 
price. Only SUPREME can offer such 
values based on tremendous volume-sales. 
The best for less. 


; 


. AMAZING HOME-STUDY COURSE OFFER 


Here is the most 
training. For only $ 


amazing bargain in electronic 
5 (full price), you receive a 
eomplete course of large lessons. Covers every 
topic of radio, electronics, with large lessons on TV, 
FM, audio, ete. As an extra, every page has teacher- 
comments to guide you and supply additional help. 
courses. Special price, complete, 3-in- 


3 
1 volume, 53 lessons, only 


RADIO DIAGRAMS 


Here is your complete source of all 
needed RADIO diagrams and service data. 
Covers everything from most recent radios 
to pre-war old-timers; home radios, auto 
sets, combinations, changers, and port- 
ables. Sensational values. Still sold at 
pre-Korean prices. Only $2 for most vol- 
umes. Fvery Radio manual contains large 
schematics, all needed alignment facts, 
parts lists, voltage values, trimmers, dial 
stringing, and helpful service hints. Vol- 
umes are large in size, 8% x 11 inches, 
about 192 pages. See coupon at right for a 
complete list of these low-priced manuals, 


Includes self-testing questions, 427 
drawings, pictures, and diagrams 
Compares lesson-by-lesson with the 


best $200 home-study correspondence 


“6, 3-volume course 


Out 


Most - Often - Needed 
1953 
RADIO 
DIAG RAMS 


mt 
and 5 pars geviein bprees 


supreme > Publicoeore 


AMAZING OFFER in TV SERVICE MANUALS 
A FULL YEAR'S TV MATERIAL IN A GIANT BOOK — $3 
COVERS ALL POPULAR TV SETS 


Supreme TV manuals have all needed 
service material on every popular TV set 
of every important manufacturer. 
helpful, 
that will really make TV servicing and 
adjustment easy for you. 
Save with these amazing values in service 


Here is 


practical, factory- -prepared data 


Benefit and 


manuals. These giant TV manuals have 

complete circuits, alignment facts, test 

patterns, response curves, service hints, The repair of any tele- 

all recommended changes, voltage charts, vision set is really simple 

waveforms, and many double-page dia- | With Supreme TV service 
nanuals, Every set is cov- 


gram blueprints. Here is your TV service 
material to help you do more expert work 
quicker; 
manual covering a full year of material. 
Be ready to repair any TV set by having 


ered in a practical manner 
that will simplify trouble- 
shooting and repair. This is 
the help you need to find 
toughest faults in a jiffy. 
Each $3 TV volume covers 


and priced at only $3 and $2 per 


a whole year of service 
in your shop all seven TV volumes listed | thaterial. New UHF Unite 
in coupon below. The new 1953 UHF manual at only $1.50 has 
Converters manual at only $1.50 has | cverything on UNF. Be 


everything you need on UHF. Write us 


PGB: Immediate shipment. Order for a 


SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL. 


Radio Diagram Manuals | Send TV and Radio manuals checked [X 
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New 1953 Manual, $2.50 A 
1952 Radio | Practical Radio & Electronics Course.....$3.95 s 
s 

1951 pharanel EACH 1953 TV Manual, $3. 1953 UHF Units, $1.50 § 
1950 Manual ($2 50 1 1982 Television Manual, $3. 0 1951 TV, $3. & 
1949 Radio ) . | (] 1950 Television Manual, $3. O 1949 TV, $3. . 
O 1948 TV, $3. 1947 TV & FM 1 2 4 

fees) PRICED 2 bg ie * OP acre 
1947 < AT ONLY | am enclosing $....-.... Send postpaid. : 
1946 z | O Send C.0.D. I am enclosing $...... deposit. : 
. 

itl 3 $2 | : 
1941 © : 
1940 a hese vee eee terre e ese sereses es cece eos eee : 
1939 & EACH : 
1926-1938 Manual, $2.50 | Addresst eins s)eicis = +e asin sels a ieledekedeNalelenetereitaheteteee . 


wise, buy Supreme Manuals 
only once each year instead 
of spending dollars every 
week for not needed data. 


day trial. 


NO-RISK TRIAL ORDER COUPON 


below and at 


| left. Satisfaction guaranteed or your money back. 


Sold by all Leading Radio Jobbers 


By DEALERS, SERVICEMEN and others. 


Suspected of willfully aiding and abetting them in 
saving time and satisfying customers. 


Name... WALDOM’S AUTO KNOB ASSORTMENT 


Description . . . 70 CRONAME tenite knobs in as- 
sorted colors. Knobs are 7/g” in diameter and will fit 
3/16” flatted shaft. Set screws included. Housed in 
attractive display box. Answers to No. A-13124 


SPECIAL BULLETIN 


‘nob Assortments answering to above charge and description 
have been apprehended by your local parts distributor, assisted 
by WaldomElectronicsInc.,91 1 Larrabee St., Chicago 10,IIlinoise 


ne 
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TELEVISION 


SPECIALTIES 


CALIBRATED VARIABLE 
INDUCTANCE KIT 
8 Permeability Tuned Coils 


@ WIDE INDUCTANCE RANGE, 
1 to 1000 uHys. 
@ INDIVIDUAL INDUCTANCE CURVE 
SHEET FOR EACH COIL. 
@ COMPLETE DATA ON Lmin., Lmax., 
SELF RESONANT FREQUENCY, Q,R & Cy 
@ ACCURATE UNIVERSAL AND SOLENOID 
WINDINGS. Q-MAX impregnation, 


® Video Peaking ® IF Circuits 
® Radio or TV Tuning @ RF Choke 


w 


UNIVERSAL DESIGN - CONSTRUCTION 
and REPLACEMENT PURPOSES 


A HANDY KIT for any LAB or SERVICE SHOP 
| MPOR TANT I TELEVISION ANTENNA ACCESSORIES 
w TELEVISION INTERFERENCE FILTER 
Highly efficient 3-section high pass type. Attenuates 
all frequencies up to 50MC. Eliminates amateur, xray, 
diathermy, auto and aircraft interference. 
TZ UHF... VHF 
CROSS-OVER 
NETWORK 


Adopts UHF-VHF antenna to 
single transmission line. 


Eliminates antenna switches 


j and duplex lead-ins. 


Saves time and money 
w ' TWO-RECEIVER TV COUPLER 


on installation work, 
Allows use of two TV receivers on one antenna. 


No adjustments or switches. 
No effect on transmission line impedance. 


Ask about these NEW ITEMS at your local distributor, or write 
for FREE BULLETIN, giving distributor's name and address. 


pbs TECHNICAL LABORATORIES 


Engineers Manufacturers 


MORRISTOWN, N.J. e 
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TECH-MASTE 


Tech Master audio amplifier kits are made with the 
same “custom-quality” attention that has made Tech- 
Master the first name in TV chassis. They are built to 
a standard, not to the price. There have been no com- 
promises... every component is the finest obtainable 
... workmanship is meticulous. 


@eeeeeeeé 


UL* WILLIAMSON TYPE AMPLIFIER KIT: 
(with power supply.) Famous Williamson circuit with modl- 
fications for increased, undistorted power output. Uses 
specially wound quality output transformer. 

Model TM-15A, Kit of Parts...................Net Price. . . $49.95 


Model TMD-15A, DELUXEKIT: Factory assembled, all major 
components mounted, ready to wire. Net Price... $59.99 
*Ultra linear operation through use of 
screen-tapped primary output transformer 


4 CHANNEL PREAMPLIFIER-EQUALIZER KIT: 
Provides complete equalization for virtually all recording 
characteristics now employed. Extra flexibility provided by 
independent bass and treble boost and attenuation controls. 
Model TM-15P, Kit of Parts. Net Price... $19.95 


Model TMD-15P, DELUXEKIT: Factory assembled, all major 
components mounted, ready to wire. Net Price... $29.69 


__TECH-MASTER, MAKERS OF CUSTOM-BUILT TV CHASSIS, _ 
QUALITY TV KITS & HIGH FIDELITY AUDIO EQUIPMENT. 


“AT ALL LEADING RADIO PARTS DISTRIBUTORS 


TECH-MASTER prooucts co. 


443-445 BROADWAY, NEW YORK 13, N. Y. 


High Fidelity 
Amplifier and 
Preamplifier 


KITS 


Literature 
Upon Request 


@eew3oe0e0ee28e 


THE FINEST IN 
“SS TRU- FIDELITY 


SELLS 


Lira fier 


xk NEWS «x 


(s GHTLY HIGHER 
WEST OF ROCKIES 


DEALERSHIP AVAILABLE NOW! 
MAIL COUPON ror inrormarion TODAY! 


§ DUKANE CORP. Dept.RIN-I13 1. Charles,lll.4 


f [ ] Send details on the new DuKane ft 


| Tru-Fidelity Tape Recorder. 
| 


F [_] 1am interested in a dealership. 


[| (REG eo aS ell Be ea 


| 
| 
| 
§ 
| LCC Se ee MN Oy ae EE | 
| 
| 
| 


' City. State. 


ESTABLISHED AS “ OPERADIO"™ 1922 
es ce cee eee ee ee 
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This improved model carries the 
new drop-lock feature, enabling 
mount to be "walked up" to the 
vertical position, where it drops 
and locks securely. Made of heavy- 
gauge steel and embossed at all 
critical points, this fixture accom- 
modates masts measuring to 1!/2” 


O.D. Assembled, 
Write for your copy of our new 
1953 catalog. 


In Canada—A., T. R. Armstrong Co., 
Toronto 


SOUTH RIVER METAL 
PRODUCTS CO., INC. 
~ SOUTH RIVER, N. J. 


PIONEER AND OUTSTANDING PRODUCER 
OF FINEST LINE OF ANTENNA MOUNTS 


BANTOCK 

FIFINE AT THE FAIR j 
Royal Philharmonic Orchestra conducte 
by Sir Thomas Beecham. Vict 
LHMV 1026. Orthophonic curve. $5.7; 


I wondered how long it would tak 
Victor to get around to this jtey 
This was originally on HMV 78 rp 
and for a long time was much sough 
after by phonophiles in this county 
as one of the better examples ¢ 
British recording. And it was goo, 
Converted to LP, the sound is still we 
above average, being surpassed on} 
by the latest and best. Bantock’s scor 
lends itself particularly well to higt 
fidelity treatment, full of tricky litt] 
percussion effects and odd orient; 
woodwind colorings. This is typice 
HMV sound with sharply accente 
highs and good solid bass. Over-g 
liveness is approaching today’s “ideal, 
No worldshaker, this, but thoroug} 
ly enjoyable and refreshing. If yo 
have no provision for Orthophow 
curve on your front end try boostin 
both bass and treble a few db. 


ELGAR 
ENIGMA VARIATIONS 
BRAHMS 
VARIATIONS ON A THEME §& 
HAYDN 
NBC Symphony Orchestra conducted } 
Arturo Toscanini. Victor LM 172: 
Orthophonic curve. $5.72. 


I will review here the Elgar sid 
The Brahms is good musically an 
soundwise, but I still prefer Toscan 
ni’s old version with the New Yor 
Philharmonic. The “Enigma Varie 
tions” are to me the very best ¢ 
Elgar. If you are fed up on “Pom 
and Circumstance,” ad nauseam, tr 
this. This is real music, an orchestr: 
tour de force. Toscanini gives a vita 
taut reading and his orchestra re 
sponds sensitively. The most fabulou 
performance of the work I’ve eve 
heard was in Birmingham, Englan 
during the War. George Weldon cor 
ducted the City of Birmingham Orel 
in the Birmingham Town Hall, whic 
is a great stone structure very clos 
architecturally to the Acropolis! It 
side is one of the most tremendot 
organs in the world. When that orga 
Was wound up and the orchestra 1 
full cry, that was a sound to heal 
The sound in this version is certair 
ly the best on record, with exceller 
balance between highs and bass en 
Bass end was too thin, but then, th 
work has some very low passages di: 
ficult to engrave on a disc. Surfac 
noise was very low. ¢ 


PISTON, BARBER, GOULD, et al. 
AMERICAN CONCERT BAND MA 
TERPIECES 

Eastman Symphonic Wind Ensemb 

conducted by Frederick Fennell. Me 

eury “Golden Lyre Series” MG 4000 

AES curve. $5.95. : 


Gadzooks! What a sound! I’m 
most sorry I heard this recording, | 
cause I know I’m going to be blas 
with it day and night at every Au 
Fair. Yep, it’s another of those s' 
duper demonstration records Mere 


jen turning out lately. All the 
Ti ives in the world can’t describe 
i ie. The bass drum and tympani 
+ 4ere, tremendous, awe-inspiring. 
seymbals and snare will shatter 
waPositively the cleanest, closest 
sito tape I’ve ever heard. And the 
right along with the sound. 
© |jcy, martial, jolly, and jazzy. As 
~4go, this is a new concept, for 

jare no more than 45 players 
t ebut they are arranged and dis- 
isso cleverly the band sounds far 
‘2. Mr. Fennell has his youthful 
sods beautifully disciplined and his 
* gs are vigorous and splendid. 
surfaces and happy conformity 
8 recording curve are added vir- 
iat this outstanding example of 
own recording. 
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“| THE RESISTOR TUBE 
a By J. R. SCRIVENER 


| 
NBABLY nothing is so easy to put in 
‘wiring diagram as the power re- 
| It is not so easy to wire one into 
)t. Power resistors, their size, con- 
syns, and heat output present real 
-gems for the electronic builder. 
e bleeder to bring the d.c. supply 
06 150 ma. in an amplifier was the 
ular resistor that inspired this solu- 
io the problem. The resistor was 
tiled in the case of a surplus ballast 
r and plugged into an octal socket 
Eted on the chassis. 


“is arrangement is simple. Surplus 
Sers with can and octal base can 
ught for a dime or so. It is a sim- 
atter to remove the element and 
‘fica support. In its place you can 
hh 10-watt ceramic wirewound re- 
- The “hot” end is at the bottom 
imize the danger of a short to the 
| The upper lead has to be ex- 
vd. It is usually at ground poten- 
The two leads are easily soldered 
appropriate pins in the base. Pin 
reserved for grounding the case. 
re should be soldered to the case 
onnected to that pin as a safety 
ution. 

help get rid of the 10 watts the 
should be perforated to speed up 
irculation. The original had eight 
inch diameter holes in the base 
one 14 inch hole in the top. This 
agement worked fine. A 10 watt 
or brought the case up to about the 
erature of a small power tube. This 
ot—but not enough to blister the 
-or burn your hand on accidental 


esides the reduced space for mount- 
this arrangement kept the chassis 
cooler by taking about a fourth of 
internal heating load outside the 
sis where the heat could get away. 
he experimenter, the plug-in feature 
a lot of rewiring. 


/ 


thod for mounting a power resistor in 
urplus ballast resistor case. Both time 
d space are saved by using this sytem. 


7 FV@ME KLIPSCH “REBEL IV” 


ALLIE 


AMAZING CORNER 
HORN ENCLOSURE 
AT LOW, LOW COST 


ie 
Back J7 
Radiation 
of Lows 


Direct Radiation of Highs 


Large enclosure performance within mini- 
mum area achieved through principle of 
“backloading,” which increases path length 
and provides better reproduction of lows. 


Direct radiation of high frequencies cuts 
out “Masking.” 


Unique cabinet design provides easy acces- 
sibility to speaker and simplifies external 
installation. 


12” 


TWEETER- 
WOOFER 


12” 


Two-way system performance. So flexible 
in design so as to provide you wide lat- 
itude in determining your listening require- 
ments. Removable panel allows for a 
variety of speaker combinations. For 
example, in the 12” Klipsch you can install 
a single 12”, two 12” speakers or a 
tweeter-woofer combination. 


AVAILABLE ALSO AS KITS IN BIRCH, UNFINISHED 


Build your own Klipsch and save 
money! Easy to assemble. Kits 
are quality birch plywood. Com- 
plete with grille cloth, sandpaper, 
hardware and instructions. Iden- 
tical in acoustic design to assem- 
bled units. Have the ultimate in 
enclosures at low, low cost. 


Allied Catalog today. 


SPEAKER ENCLOSURE 
by CABINART 


PAUL KLIPSCH DESIGNED 
FOR 12” OR 15” SPEAKERS 


Famous Klipsch corner enclosures 
at low cost! Achieves remarkably 
clean, greatly extended bass by 
means of widely acclaimed back- 
loading design. Both 15” and 12” 
models have two cut-outs: one for 
speaker or woofer, one with remov- 
able cover plate to permit use with 
or without tweeter. Models listed 
below are completely built and fin- 


ished; available in lustrous French | 


mahogany or in limed oak veneers. 
Dimensions: 15” model, 32” h., 24” 
w., 16144” deep; 12” model, 32” h., 
21” w., 14144” deep. Shpg. wts., 15” 
model 42 lbs.; 12” model 38 lbs. 

95 SX 376. Model KR4-15. 15” en- 
closure in French mahogany finish. 


95 SX 377. Model KR4-15. 15” en- 
closure in limed oak finish. 
Neti Hacheware vp aeeeeee $87.00 


95 SX 374. Model KR4-12. 12” en- 
closure in French mahogany finish. 


95 SX 375. Model KR4-12. 12” en- 
closure in limed oak finish. 
Net Hache. a. sn oneeee << 


95 SX 379. Kit for 15” 


speakers. Net... ... $42.00 
95 SX 378. Kit for 12” 
speakers. Net.. ...$36.00 


FREE 268-Page 1954 childs 6 R D E R FROM 


Your up-to-date Buying Guide to 
the world’s largest stocks of High- 


Fidelity music systems and com- ALL | ED RA bdDIO 


ponents; plus everything in os 100 N. Western Ave. 
tronic supplies. FREE—write for Chicago 80, Illinois 


177 


YOUR KEY TO 


* BARGAINS 
* SPECIAL VALUES 
* SAVINGS: 


1 YOU SAVE £30 
I on this ESPEY 512C 
FM-AM TUNER 


* ae Low Price $69.50 


High Fidelity Tuner Chassis. Completely self- 
powered tuner Featuring full tonal range with 
increased selectivity and sensitivity. Tuned RF 
stage and two high gain IF stages. Built-in pre- 
amplifier for all magnetic cartridges, with 
switch for selecting crystal phono, Circuit is 
dnft compensated. Uses 9 tubes including 3 
dual purpose types, plus 5Y3GT rectifier 6 gang 
tuning condenser. High and low level audio out- 
puts Phono input on rear of chassis. Complete 
with tubes, AM and FM antennas, hardware 
and escutcheon. For 105/125 volis, 60> cycle. 


Size 131," W. x 8" H x 9" D. wt., 16 lbs. 
BSEORTONET Sots athe $69.50 
FAMOUS NAME ye 


el MIDGET CONTROLS 
S10 of one type.. ONLY $1.75 


Save while quantities last! Flat 2” shaft with all 
fittings and hardware. All are linear taper except 
*audio and fseries or cathode. Wt., per 10, 1 lb. 


No. Ohms No. Ohms No. Ohms 
U-12 5,000* § U-33 50,000* | U-46 | 250,000 
U-14 5,000 | U-34 50,000; § U-48 | 500;000* 
U-18 | 10,000* | U-35 50,000 U-50 | 500,000 
U-19 | 10,000} | U-36 75,000* | U-51 | 750,000* 
U-20 | 10,000 } U-39 | 100.000* | U-53 | 1 Meg* 
U-21 | 15,000* J U-40 | 100,000} | U-54 | 1 Meg 
U-22 | 15,000} | U-41 | 100,000 U-55 | 2 Meg* 
U-24 | 20,000* | U-42 | 150,000* | U-56 | 2 Meg 
U-26 | 20,000 § U-43 | 200.000 U-57 | 3 Meg* 
U-28 | 25,000} | U-44 | 250.000* J U-59 | 3 Meg 
U-29 | 25,000 B# U-45 | 250.000} # U-65 | 5 Meg* 
TAPPED MIDGET CONTROLS 
No. Ohms Tap No, Ohms Ta 
UT-420 | 250,000} 50,000 | UT-443} 1 Meg | 450,000 
UT-425 | 350,000} 70,000 | UT-448 | 2 Meg | 250,000 
UT-427 | 500,000 | 100,000 | UT-450 |2 Meg | 125,000 
UT-429 | 500,000 ),000 | UT-451 | 2 Meg | 900,000 
UT-431 | 500,000 | 225,000 J UT-454 |2 Meg {400,000 


BRUSH MICROPHONE 


While They Last! $5.95 


Originally sold for $8.61! Response, 50 
to 6,000 cycles. Output level, —53 db. 
High impedance. Has 54”-27 thread. 
Brown. Wt., 11% lbs. 


546350. Special Prices. 5.95 


Newark Specials 


2 Mfd. 600 VDC. General Electric 
Pyranol-filled capacitor. Flange type 
mounting, Ceramic pillar terminals, 
10/32” studs. Size, 2x234x1”, Wt., 1 lb. 
54G006. 10 for 3.00................ Each 39c, 
35 ohm, 50-watt Pot. Ohmite Type 
“J? wire-wound pot. Heavy ceramic 
form. 4” shaft for 34” mtg hole. 1 Ib. 
54G587. 10 for 5.50................ Each 69c¢ 
Thordarson T-45166 Output Trans- 
former. Single 6L6 to 2-4-8-500 ohms 
voice coil. Case size 21%x2%4x3” high. 
Shpg. wt., 5 Ibs. 

54G581. 10 for 12.00............ Each 1.50 
Driver Transformer. P.P. 2A3’s to 


grids. Case size, 34x2'x3” high. Shpg. 
wt., 5 Ib 


S. : 
54G111. 10 for 15.00............ Each 1.95 


Order from Dept. R-LI 
FOB Chicago. Include Shipping’ 
Charges and Insurance. 


Sead for FREE Catalog 
gy EWARK 


| ELECTRIC COMPANY 
223 W. MADISON ST. 
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CHICAGO 6, ILL. 


The author’s unit is 
used here with an 
“Eico” decade box and 
a’’Selectohm” pot. See 
text for details on 
hookup used to extend 
range of standards. 


8 


ta 
a ot ete on 00. gt BO 


Extend the range of your decade box to 1 megohm by add 


this neat unit which eliminates all “haywire” makeshi 


OW-COST resistance standards, 

such as the Heathkit and Hico 
decade boxes and the Selectohm pre- 
cision potentiometer, have brought 
accuracy of measurement’ within 
reach of the shoestring experimenter 
and technician, most of whom read 
Rufus Turner’s discussion of decade 
applications in the March 1951 issue 
of RADIO & TELEVISION NEWS. 

However, because circuit require- 
ments often call for higher ranges 
than the usual 100,000 ohms, these 
accurate instruments fail to get the 
use they deserve. To hook a pigtail 
resistor (then why not another?) in 
series with the decade is to lose 
ground to that “haywiriness” of setup 
the decade box helped to eliminate. 
One way of neatly extending the 


Si—See text a 


Complete schematic of the “Decapot” circuit for increasing resistance decade ran 


TE 


se Te ae 


R—100,000 ohm res. + 1% (10 required) 


range might be to mount an additic 
decade-switch-resistor-set in, or 
the end of the decade box itself. A - 
ter way, space limitations being \ 
they are, would be to build a ¢ 
panion unit designed to team up V 
the resistance standard or double 
brass as an independent hund: 
thousands decade. Should such a ¢ 
panion piece also expand the rangi 
a 3-terminal element, like the Sel 
ohm potentiometer, it would re 
earn its keep. Mulling over th 
desiderata led to the developmen’ 
the unit to be described, sugges’ 
its name. ag 

As the schematic shows, the - 
pot” simply consists of a chain 
fixed, precision resistors, any one 
which can be substituted by a Vv 


x 


So—See text ; 4 
S;—11-pos. rotary selector sw. ' 


RADIO & TELEVISION 


—" 


AUTHORIZED 
DISTRIBUTOR 


PRESENTS THE NEW 


RCA TV EYE 


CAMERA and CONTROL UNIT 


Pe. . to guard gates and driveways . . . to observe 
i hospital patients, children at play, nurseries ... to 


safety, better control in hundreds of applications. 


Dimensions: Camera: 10” x 5” x 334" 
Control Box: 11’ x 8” x 6” 

® Lightweight — portable 
® Operates through any TV receiver. 
@ Easily connected to antenna terminals. Re- 
quires no alteration of receiver. 
© Plugs into any standard AC line. 
® One TV Eye System may be hooked up to 
several different receivers, and several TV Eye 
Systems may be connected to the same receiver. 


© Affords remote operation between control 
box and TV receiver up to 500 feet. 


e Uses standard receiver 
tubes except for Vidicon. 


® For special uses—weather- 
proof housing, explosion- 
proof housing, remote pan- 
ning mechanism and other 
accessories available. 


MI-36250 Camera 
MI-36251 Control Unit 
MI-36252-2 2” lens 
6198 Vidicon (Kinescope) 


Complete... .--ccece--- $99500 


NOTE: Prices Net, F.O.B., N.Y-C. 
Subject to change without notice. 


Write to Dept. RN-113 for 
full details. 


Harvey RADIO CO., INC. 


03 West 43rd Street © New York 36,N. Y. © JUdson 2-1500 


= 


Top Quality for Top Performance 


SOUNDCRAFT MAGNETIC — 
RECORDING TAPE 


QUALITY -— that’s the reason why popular 
recording stars insist on Soundcraft Magnetic 
Recording Tape. They know that Soundcraft 
always delivers the quality performance tape 
users demand. .. the true, note-for-note fidel- 
ity their work requires. 


QUALITY, too, is why so many audio fans 
— in ever-increasing numbers — today use 
only Soundcraft tape for the utmost in listen- 
ing pleasure. QUALITY is why so many ser- 
vicemen and electronics dealers carry Sound- 
craft tape. 


How about you? Have you tried Soundcraft 
yet? If not, do it now. 


Write for FREE booklet on 
Soundcraft Magnetic Recording Tape 


REEVES 


CORP. 


Dept. X-11. 
10 East 52 St., N. Y. 22, N. Y. 
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A New Idea 


in High Fidelity 
Sound Reproduction 


Vhioldsisse 
SPEAKER SYSTEM 


Scientifically con- 
structed to give 
maximum sound 
quality. Extremely 
versatile, the unit 
is portable and 
weighs only 27 lbs. 
Dimensions: 36” 
high, 19’ deep, 
9” wide. 


Available with blonde 
or mahogany finish. 


With addition of legs, it 
serves as a cocktail table, 
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LABORATORIES, 


INC. 


810 N. LINCOLN AVENUE 
PITTSBURGH 12, PA. 
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able 2- or 3-terminal element. Sub- 
stitution can be accomplished by a 
row of d.p.d.t. toggle switches (calling 
for two-handed operation), a row of 
closed-circuit jacks, or by a 10-posi- 
tion push-button switch of the circuit- 
transfer type, as shown, this allowing 
speediest operation. 

Depicted in its role of potentiom- 
eter-multiplier in the photo, the “De- 
capot’s’” end terminals, C and D, con- 
nect to the outside terminals of a 
Selectohm pot, the rotor of which 
effectively slides across 1 megohm in 
100,000 ohm segments. Series hook- 
ups, with a decade box or with the 
Selectohm rheostat-connected, require 
terminals A and C. 

At first, to use the “Decapot” as an 
independent hundred-thousands_ de- 
cade, a single-position rotary switch 
(S:) is connected at O in place of B 
(dotted line in schematic), keeping 
connections to the top deck of the 
unit, leaving the side terminals, C 
and D, for the “Decapot” function 
exclusively. Later, because of tests 
that called for a tapped 1-megohm 
precision pot, S; was made an 11-posi- 
tion switch, and another binding post 
added at X; this gave nine 100,000 
ohm taps across the chain, taps in- 


dependent of rotor position. Sine 
photo was snapped prior to mo 
tion, the extra top-deck binding 


doesn’t show. 4 
S; also acts aS an upper-limit 
justment, making the “Deca i 


Selectohm combo usable as gq 
with ranges from 0O-100,000 ohms 
0-1 megohm in 100,000 ohm jump; 

The “Decapot” principle afford 
kind of vernier action. Combj 
with the Selectohm, for instance 
gives a degree of fineness in adji 
ment equivalent to a 1 megohm 
some four feet in diameter, AJ 
with this goes an effective g 
length of over twelve feet, divj 
into 2000 divisions. 

If desired, the power-hand 
characteristic of the Selectohm 
be expanded as well. By employ 
Dalohm type RH-25 1% resistors 
chain elements (and of course us 
correspondingly better insulation) 
“Decapot” will serve as a 250-y 
divider across potentials up to 
kilovolts. 

In either high or low power cirey 
the “Decapot” makes a mighty ¢ 
ful tool in any shop where econe¢ 
of operation dictates maximum * 
satility in all components. - 


“THE LITTLE HANDFUL" 100 KC. CALIBRATOR 
By L. A. CHINNERY 


COMPACT, hand-held, 100 ke. signal 

generator can be built into a tobacco 
can or lozenge tin. The writer, who was 
in need of ‘100 of the best”’ some years 
ago, made up this little unit in such a 
tin, and was able to use it like a probe 
to inject its signals into receiving gear 
under test. Since then, however, an 
appropriate crystal calibrator has been 
obtained and is now in regular use here, 
so before memory fades, RADIO & 
TELEVISION NEWS readers may like the 
details of the original unit. 

Little needs to be said that is not ex- 
plained in the diagrams, except to re- 
mark that L; was a four-pi 2.5 mhy. 
r.f. choke, tapped one pi from ground 
for the cathode connection, and that 
C; was a 1000-yyufd. mica padding con- 
denser, to be trimmed to proper reso- 
nance. With C; at maximum capacity, 
and with the values of the other com- 
ponents as shown in the parts list, the 
frequency is on the order of 80 ke., 


variable to approximately 110 ke. 
varying C,. The table shows the app: 
imate capacity needed for reaek 
150 ke. 7 
Living in England, the writer’s re 
ence frequency for setting up the 0: 
lator was the BBC transmission on 
ke., the second harmonicof “‘The Li 
Handful” being set to beat with t 
The transmission is a frequency sta 
ard in itself, being correct to a yery 
parts in one million. Americans c¢ 
obviously use WWYV, or other reli: 
carriers. 
Readable harmonics up to 15 _ 
were obtained from this unit wher 
insulated probe was held near the 
tenna post of a two-tube receiver. 
harmonics and greater output coul 
realized if an audio pentode, trio 
nected, was used. Using a metal 
radiation was observed only fro 
actual probe, which is a desir 
feature. : 


Drawing of ‘The Little Handful,” with complete schematic diagram and parts 


R2 


ENTIRELY INSULATED 
“PROBE 


VARIOUS FREQUENCIES 
a 
To0K6. [1024 vata APPROX] 
[150 x6] 454 wid APPROX] 


Ri—50,000 ohm, Vy w. res. 
R:—25,000 ohm, 1 ». res. 

Ci—1000 uufd. mica padder cond. 

Cz, Cs—100 wufd. mica or ceramic cond. 


INSULATED 


Cs—500 ppufd. mica or ceramic cond. 
Cs—.002 fd. 400 v. cond. | 
L,—2.5 mhy. r.f. choke, tapped (see te 
Vi—6C5 tube — 


} * 
| 
minals 2 and 3 of RL: close, 
thg the grid of Vuz. 
Hminals 1 and 2 of RL, open, 
aiding the grid of V,. 
entire circuit has now been re- 
fio its original condition and 
ij switching cycle may be ini- 
“| any time. 
af instant of opening or closing, 
fous relays produce transients 
“vould cause circuit oscilla- 
\jay chattering) if not properly 
Sand damped. The filter com- 
@ utilized consist of the RC 
@, Ris, Cr, and Ris, and the con- 
(Cz. The values of these com- 
‘jas listed provide consistently 
™ results using surplus AN/ 
“radio-altimeter relays as fol- 
8; and RL:: 3500 ohm coil, cir- 
Mbol K102. RL:: 6500 to 7000 
i, circuit symbol K101. These 
i obtainable from surplus part 
d They may be replaced by oth- 
sensitive relays. This may 
Schanging the values of the fil- 
“viously mentioned, as well as 
tues of the dropping resistors 
and Rs. Values should not 
be changed to any great ex- 
the replacement relays have 
ately the same coil resist- 
the relays listed. 
nm must be exercised in the 
of the one microfarad con- 
C,.. This should be tested for 
n resistance. If the insulation 
ce is below 100 megohms 
current may leak through to 
bias to appear at the grid of 
Iting in unwanted or prema- 
ggering of the switch. 
sing it should be mentioned 
e microphone must be care- 
aced so that it receives little 
irect radiation from the loud- 
which is to be switched off. 
cordance with naval regula- 
e author wishes to state that 
icle contains opinions and as- 
which are the private ones 
uthor and are not to be con- 
as official or reflecting the 
f the Navy Department or the 
rvice at large. 0+ 


T PRODUCTION HIGH 


dio-Electronics-Television Manu- 
s Association has reported that 
anuary-July period of this year, 
5 television receivers and 7,- 
radios were manufactured. The 
m set output during the seven 
was over half a million sets 
e previous record of 3,606,445 
951. 
$s with FM circuits manufactured 
July totaled 22,986 units out of 
of 674,459 while 5120 of the 


TV sets were equipped with FM 


total output of TV sets a new 
or the seven-month period while 
were nearly 2 million over the 


riod in 1952. —30- 


Conte Professional 
Service Trainin 


at only a small 
fraction of the 
price you might 
expect to pay! 


ble Be RE 


‘The NEW Ghirardi 
SERVICE LIBRARY 


¢OR BETTER JOBS - BIGGER PAY I" 
auvtVISION + RADIO - ELECTRON!C 


Let these two up-to-the-minute Ghirardi training books teach you 
to handle ALL types of AM, FM and Television service jobs by 
approved professional methods—and watch your efficiency and earn- 
mgs soar! 

If broken into lesson form and sent to you as a “course,” you’d 
regard this training as a bargain at $100 or more. Instead you buy 
both big books complete for only $12—and save $1.25 in the bargain ! 

Written so you can easily understand every word, these books 
train you for fast, accurate service on any type of home radio-TV- 
electronic equipment ever made. Each book is completely modern, 
profusely illustrated. Each contains the latest data on the latest 
methods and equipment. Together they form a completely modern 
service library to help you work faster and lots more profitably. 
Almost 1500 pages and over 800 clear illustrations show how to 
locate troubles faster, how to repair them better. 

Everything is completely indexed. You can use the books to 
solve puzzling service problems in a jiffy! 


When you buy Ghirardi 
training books you KNOW 
you're getting the best— 
at lowest possible cost! 


For over 20 years, Ghirardi 
books have been more wide- 
ly used in schools, for mili- 
tary training and home 
study than any others of 
their kind. 


Radio & Television Receiver 


TROUBLESHOOTING & REPAIR 


This big book is a how-to-do-it guide to profes- 
sional service methods—the kind that help you get 
better jobs, bigger pay. For beginners, it is a 
complete, easily understood training course. For 
experienced servicemen it is a quick way to “brush 
up” on specific jobs; to develop improved trouble- 
shooting techniques; or to find fast answers to 
puzzling service problems on specific types of 
equipment or components. 

Modern test methods of all types are clearly 
described and their advantages shown. Special 
problems in hard-to-fix sets are explained. Step by 
step charts demonstrate professional — procedures 
almost at a glance. The television section includes 
everything from general trouble shooting and pat- 
tern analysis to what to do about fading and prop- 
agation troubles; handling 
intermittents and dozens of 
other subjects — everything 
the modern serviceman 
needs to know. Contains 820 


10 DAY FREE EXAMINATION 


Radio & Television Receiver 


CIRCUITRY & OPERATION 


It’s lots easier to repair ANY radio or television 
set when you know all about its circuits and just 
why and how each one works. You locate troubles 
faster and with less testing. You repair them more 
efficiently ! 


This big book gives a complete understanding 
of modern circuits; teaches you to recognize them 
quickly ; and shows how to eliminate useless test- 
ing and guesswork in making repairs. Covers all 
basic circuits used in modern television and radio 
receivers as well as phono pick-ups and record 
players. Contains 669 pages and 417 helpful illus- 
trations. Price separately $6.50: 


pages and 417 clear illus- i Dept. RN-113, Rinehart Books, Inc., Technical Division 
es BSE ITs ee | 232 Madison Ave., New York 16, N. Y. 
rately. Send books checked below for 10-day FREE EXAMINATION, In 10 days, 
| I will either remit price as indicated or return books postpaid and owe 
you nothing. 
Only $}? | Check here to receive books singly: 
adi 'V Recei 0 Radio & TV Receiver 
M = GinculTRY & ‘OPERATION TROUBLESHOOTING & REPAIR 
for the complete (Price $6.50 separately) (Price $6.75 separately) 
Check here for MONEY SAVING COMBINATION—Save $1.25! 
a Both of the above big books at the special price of only $12.00 for 
ae ] the two. (Regular price $12.75—you save $1.25.) Payable at the rate 
trainin of $3 after 10 days if you decide to keep books and $3 a month 
= thereafter until the total of $12 has been paid. 
See SPECIAL ¥ NAME) o.6.cde1 60, ois asaiel aloe. eo) phaveriate)e s\(op naire (ejieid stir shie\ e) el/aiel pelle sions ionerats tapered) 
COMBINATION r 
| AGAress) maecaseliis = hove alt enchalle: she laheW ojo) ekcateher a geval ere al ef sPakee a) vl0hePateualtMiaisisTa 
° 
offer in coupon 
| Citys.c.0 0.0 o 0:0 .0.0'c 0 oe 0 0/000 00/0 0106 sie ZONG jsusivesnua.s States /s< owrcls eicternie 
| OUTSIDE U.S.A.—$7.25 for TROUBLESHOOTING & REPAIR book; $7.00 
for CIRCUITRY & OPERATION; $13.00 for both books. Cash with order 
3 M th t Pa | | only. Money refunded if you return books in 10 days. 
on S 0 y: % me eee ee se 
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10-Meter Preamp 
(Continued from page 129) 


C, should be adjusted (if used) for 
maximum signal and trimmer (C, 
peaked for middle of the band. Peak 
on either a signal or noise. Because 
of the zero temperature - coefficient 
type condensers used, stability is ex- 
cellent. Mica condensers could be 
substituted at a sacrifice in stability. 


The power cable to the recej; 
cut to length after the unit w, 
tened inside the receiver to ¢ 
“permanent” installation; howey 
plug could be installed on the a 
fier so it could readily be remoy 

The entire unit fits snugly i 
the NC-125 and makes a worth 
addition to any communication 
ceiver. A small screw attaching 
unit to side wall will suffice, a 
gain of approximately 15 db ca 
expected. . 


"CUSTOM" LOW VALUE RESISTORS 
By L. H. TRENT 


HEN that old tube has given its last 

gasp in some experimental circuit, 
don’t heave it into the nearest disposal 
ean, because it can still furnish you with 
material for low range resistors. These 
resistors will range from 10 to 150 ohms 
or slightly higher, with a wattage rating 
of one to 30 watts. The exact wattage 
rating will depend upon the method of 
construction. 

Many of the circuits in modern equip- 
ment use odd value resistors in either 
the cathode or a voltage divider circuit. 
Most of the time, these odd values will 
not be available for experimental check- 
ing of some circuit, but it is a simple 
matter to build the low values needed at 
practically no expense. With a selection 
of burned-out tubes and some high value 
insulated resistors or other forms, al- 
most any value up to 150 ohms can be 
quickly built to an average accuracy of 
3%. 

After removing the grid structure 
from a defective tube, it will be neces- 
sary to unwind the wire. The best meth- 
od is to use needle-nosed pliers and bend 
the supporting rods inside the winding. 
This loosens the factory method of 
clamping the wire in the supports. Once 
it has been removed from the supports, 
measure the resistance of the wire. 

The next step is to anneal the wire 
to remove the strains caused by the 
winding and unwinding processes. This 
is easily accomplished by sending a cur- 
rent through the wire. A good average 
to try is about one volt-per-ohm of re- 
sistance. Heat the wire to a dull red and 
keep it at this temperature for at least 
a minute. 

The annealed wire may be wound on 
a one to ten megohm insulated resistor 
or on the ceramic form of a burned-out 
resistor, Either way, wind a fine thread 
on the form first as a spacer. Then wind 
the wire in the spaces between the 
threads. This results in the winding 
being spacewound for heat dissipation 
and insulation between the turns. The 


Technique { 
removing gr 
structure fre 
defective tub 


ioe TINPLATE 
Qa 
(CRIMPED) 

(A) 


How annealed wire is wound on res 


normal resistor leads or small ¢ 
terminals can be used for termin 
the resistance winding. When fin 
with the winding, dip the completec 
in transformer varnish for moisture 
tection. i 
To make a five-watt resistor, ¢ 
of a higher rating, wind the 1 
wire on wire solder or another 
the same size. Remove the so 
and stretch the winding on a 
of the ballast tube type. The 
should be stretched until the spi 
tween the turns is about three t 
diameter of the winding. Durini 
war, some ballast tubes were re! 
these grid elements and they 
working satisfactorily. 


Table 1. Measured values for some of the more common tube types. — 


35 
41 
47 
78° 
6A7 
6SA7 
esc7. | 24" 16 | 


(L—length of wire) *** impossible to salvage 


RADIO & TELEVI 


BRAND NEW WILCOX-GAY DUAL 

pas TAPE RECORDER 
2 REST-O-MATIC PUSH- 

Zz. es 

Se BUTTON KEYBOARD—LESS THAN 

<= pe DEALER’S COST 


——S— . 
eee «=CChoice of = stock No. AmP-10 Records 
a 2 Models at 33/4” and 71/2” per sec. 


‘10 95 STOCK NO. AMP-17 Records 
, at 17/g"” and 33/4” per sec. 
y EA. 


e famous DeLuxe Wilcox-Gay at 334" per second. For 5” reels figure 
)jtuat retails all over the coun- one half of these times. = 

59.95, Naturally they are Neon Indicator shows Normal and 
in factory sealed car- Overload levels, Full Range Variable 
Guaranteed 100% by Wilco: Tone Control allows maximum bril- 
Olson. liance to a deen rich bass tone. 


(SS 


Volume Control bass and treble com- 

5 2-SPE s pensated for best reproduction, 
MIBACK, ERAS COMPLETE... READY TO OPERATE. 
TEPUALITY-PACK Included: Weatherproof Controlled Re- 
wrest-o-matic’’ Controls allow Jluctance Microphone. Radio . . . Phono 


© Sehoice of all operating func- « - - TV Input Jack permits recording 
taisf . high speed forward and from radio. phono or TV speak i 

D@jrecord, stop, and play-back. C0il by means of patch cord. 

jup to 7” reels. Complete Sveaker Jack for extern: 


ti recordine times: tomatically disconnects 

r DING TIME ON 7” REELS eliptical P.M. Speaker, 4 lg aie 

09 }ING BOTH CHANNELS 6SJ7. 6AQ5 12AX7, 6X4_ Rectifier, 

OLS AMP-10 records or plays two 7 Ft. Cord Handsome Removable 
"Ss at 334” per second and one Cover. Operating Instructions. Size 
714" per second; Recorder 12”x14"x9"  . - 23 Ibs. complete. 


SPGrecords or play four full 110-120 Volt 60 Cycle AC, U.L. Ap- 
ea 17s” per second or two hours’ Proved. 


99980-6000 CPS at 3.75” and 75-10.000 CPS at 7.5” per second. 


EICOR TAPE RECORDER 


OLSON SLASHES THE PRICE ON 
REGULAR $119.50 DELUXE 
TAPE RECORDER, 1954 MODEL 400 


LATEST 1954 MODEL 400 


Simple to Operate—Precision Built 


Here is the one recorder that eliminates 
extra attachments and difficult to operate 
4¥ es gadgets. Designed for universal use by 
everyone, everywhere. Olson made a deal 

7 with the famous Eicor Company so that you 
can save $30.00. Features include break- 

' NOCK NO. AMP-18 away electrical cord for easier storage, jack 
J for easy play-back through external amplifier 
63 or speaker. Automatic retractable rubber 
PI $ pressure _ roller. Handsome two-tone case 
e With contrasting piving. Frequency response 

Ee eos x ee ae speed 6 to 1. Ampli- 
= ier. 5 tube >. Dual track plug-in r rding 
sae capacity 2 hours on one 7” reel or 1 hour on 5” reef. Shure high 


microphone with shielded cor + y 
1”. Weight 25 Ibs. cord and plug included. Size: 1734 x 


NEW 6J6 TUBES 

LIST PRICE $2.50 

YOUR DISCOUNT— 
84% OFF 


Order By 
Stock No. X-360 9: 
Lots of 10, Each 


: 50 For Only $22.50 
Lots of 10 100 For Only $39.50 


1 Made by the largest tube 

Ren eS THES eee manufacturer and branded with 
Bnufacturer had te elt hie kara the famous Olson ‘‘Akrad’’ Brand. 
th 1 € is Inven- | Guaranteed 100% unconditionally 
fe unloaded the whole deal. Olson | for six months or YOUR MONEY 
“oe aS grade ee BACK. This is the most fantastic 
ge Sinndord : ia a ich defy bargain in Radio Tubes Olson has 
re Va" wide, 600 and | ever had. If you repair TV sets 

engths. Frequency response 50 | you should have a big stock of 

pee elastic Reel included with | this type. The only reason we can 
pe. + ea. Ib. sell them so cheap is VOLUME. 


SBE CUSTOM AUTO RADIOS 


our chance to save plenty on these nationall 
CUSTOM AUTO RADIOS. Simple to install 
S, no brackets, no holes to drill. Install in 3 
_gputes. Custom-built to fit in dash of each model 
d. Six tubes including rectifier—2 being dual- 
thus you really get 8-tube performance. Dy- 
ence i. moreno ponico permanent 

a: ion slide-rule al. eautif - 
finish. Shpg. wt. 16 Ibs. ee 


MAKE OF CAR | YEAR MODEL CHOICE OF ANY MODEL 
Chevrolet 1949-1950 STK. NO. | MAKE OF CAR; YEAR MODEL | 
Chevrolet 1951-52 RA-144 Ford 1953 
Chevrolet 1953 RA-451 Hudson 748-49-50-51-52-53 

Dodge 1949-1950 RA-751 Henry J. 1951-52 

Dodge 1951-52 RA-143 Mercury 1952-53 
Dodge 1953 RA-200 Plymouth 1949-1950 

Ford 1949-1950 RA-651 Plymouth 1951-52 

Ford 1951 RA-125 Plymouth 1953 
Ford 1952 RA-551 Studebaker 1950-1951-1952 


)y@S) BRAND NEW PLASTIC 
WSY BASE RECORDING TAPE 


Sait. REEL 1200 Ft. REEL 


329399 


$2.19 each 


>. Saat 


5 eet Bas 


+E 


Pei ie ieee fie lS lei tee: 


Order directly from this ad. State quantity desired, 
2wW TO ORDER stock number, description and price, You may send 
ittance with order (Add for Postage: Estimate at least 5c for each 
00 of order value,—10c for each $1.00 if you are more than 1,000 
sS away. We refund every cent not used) or if you prefer SEND 
MONEY. Olson will ship C.0.D. and you may pay mail or express- 
for merchandise and postage. 


ae 
b 
ON’S BIG NEW FREE! 
AIN CATALOG & 
son’s LOWER-than wholesale prices from this famous 
IDARD BRANDS—FRESH STOCK. IMMEDIATE DE- 
talog is two colors—40 full pages of unbelievable 
A new catalog mailed Ei-Monthly—with new low 
each mailing. Simply note on your order or write 


your free copy from: OLSON RADIO WAREHOUSE, 
AST MARKET ST., AKRON ° OHIO. 


OLSON STORES TO SERVE YOU IN: 


VELAND, OHIO * CHICAGO, ILLINOIS 
20 Euclid Avenue 623 W. Randolph Street 


live in or near either of these S$ Visit our Bargain Stores where 
ind these and hundreds of other Olson Buys. 


750%) OLSON RADIO WAREHOUSE 


LSON’S PENNY PROFIT POLICY 


MEANS GREATER BARGAINS 


BRAND NEW 14-TUBE ESPEY 
AM-FM RADIO CHASSIS 


@ {3 WATTS PUSH-PULL OUTPUT 
© 6-GANG TUNING CONDENSER 
@ PRE-AMP STAGE FOR VR PICKUP 


Olson comes through again with 
muwenavalie bargain price—It’s the 
famous Espey Superheterodyne M-FM 2ive 
SCTE eats yne AM-FM Receiver that 
Save $48.55. How can we offer such an an i 
bargain? We simply bought all the ‘ma f a recone 
in stock—at our price, ‘ ee 
Features: New, Improved FM Circuit—Drift Compen- 
sated. 14 Tubes—5 dual purpose—thus gives 19-Tube 
Performance, Treble and Full Range Bass Tone Con- 
trols. Automatic Volume Control, Built-in AM Loop 


quality-plus at an 
Brand New World- 


for $118.50. With our low price you 


; ar ny a } i as rOviRA 
SALE—$118.50 pa Folded Dipole Antennas and provision for 


antennas. Pre-Wired for high and low im- 


Custom Buy pedance pick-ups. AM and FM Circuits include Tuned 


RF 


12" 


Amplifier stages and interference-free Ratio De- 


Co-Axial_ below. High Fidelity assured by use 


° 1 tector Circuits. Tuning Ranges: AM-535 to 1720 Ke, 
f 953 FM-88 to 108 Mc. Large easy-to-read ‘‘slide-rule’’ 
OLSON SPECIAL dial, Multi-tap (3.2, 8 and 500 ohm) output trans- 
former will match any popular Hi-Fi Speaker such as 

@ 


Stock No. RA-150 


of 


RCA and Hazeltine licensed circuits and highest 


& or quality parts threughout. 

Tubes: 1 AM-RF Amplifier tube. 1 FM-RF Amplifier tube. 1 AM Oscillator, Mixer tube. 1 IF 
Amplifier tube. 1 FM Detector Driver tube. 1 FM Detector tube. 1 FM Oscillator tube. 1 FM 
Mixer tube. 1 AM Detector, Audio Amplifier tube. 1 Audio Amplifier-Inverter tube. 2 Push-Pull 
Power Amplifier tubes. 1 Rectifier tube. 1 Pre-amp Pickup tube. 


105/125 V.; 50-60 cycles—Chassis Size: 131/2” 


Cartons. Shpg. wt. 20 Ibs. 


wide x 81” high x 10” deep. Factory-Sealed 


(2” CO0-AXIAL Our new 195 


its price class, 
SPEAKER 5 magnets and a high frequency diffuser. The 12” section de- 
livers the bass while the inner 3” tweeter speaker section de- 


livers the treble tones. Together they give you “‘living tone.’’ 
This speaker 
most critical 

® 


4 Model. Guaranteed to outperform any speaker in 


Equipped with two ‘‘high concentration’? Alnico 


is unconditionally guaranteed to satisfy even the 
user or Olson promises to refund your money. 
Only two wires to connect to any radio or amplifier. Voice coil 
impedance 8 ohms. Frequency response 30 to 17, 500 cps. 
StockNo.S-168 Ship. wt. 10 Ibs. 


{0 WATT HI-Fl PUSH-PULL AMPLIFIER 


e@ Built-In Pre-Amplifier @ G-E Cartridge Input 
e@ Treble and Bass Boost @ All-Aluminum Chassis 
@ Push-Pull Output ©@ Multiple Speaker Impedances TUBES 
Bombshell Value! It’s unbelievable. A full 10 watt Hi-Fi Ampli- 
Has built-in PRE- 
AMP for G. E. and similar types of magnetic pickups. 4 Inputs: 
1 erystal phono, 1 magnetic phono, 1 radio, 1 mike. 4 Controls: 
1 Bass, 1 Treble, 1 Volume, 1 Phono-radio Switch. 
ances: 4, 8, 16 ohms. Peak Power output 17 watts. 


fier, completely assembled and ready to play. 


Output Imped- 


Order this amplifier today and see what brilliant, realistic tone it will deliver. Supply is limited. 
Everyone in factory sealed carton, You couldn’t buy the parts alone for this price. Remember this 
is a full size amplifier, transformer operated, not an AC-DC job. Frequency response 30 to 20,000 


eps at less than 14 of 19% distortion. 5 Tubes: 


1—6SL7, 1—6SC7, 2—6V6, 1—5Y3. Complete with 


tubes. Size 12” x 612” x 51/”. Shpg. wt. 15 Ibs. Can be used with any phono or speaker but 
you should take advantage of the Combination Deal offered below. 


DEAL! above at a Snecial Low Price. Shpg. Wt. 
e 


z oa i Both Only 
COMBINATION [% “co.avian “speaxer ‘both. as _“deseribed §399 


25 Ibs. STOCK NO. RA-102.........- oe 


FAMOUS V-M Tri-O0-Matic RECORD CHANGER 
with SHURE TURN-OVER CRYSTAL CARTRIDGE 


i, 
y...26° 
aa ° 


BRAND NEW—FULLY AUTOMATIC 
3-SPEED—3313, 45, 78 R.P.M. 
PLAYS ALL 7, 10, 12” RECORDS 


Olson offers for the first time one of the most popular changers on the market today—at a brand 
new super low price. Here’s your chance to get that V-M changer you’ve been wanting at the 
price you’ve been waiting for. Makes ideal changer for above amplifier, speaker and radio, 100% 
Automatic, Motor shuts off after last record is played. Handles twelve 10” or ten 12” (3314 or 
78’s); twelve 7” (331g or 45’s). Same speed records may be intermixed. Reg. Price $46.50. 
Mtg. Ctrs.—141"” W, 1214" D, 534” above and 21/9” below plate. Full instructions. 105/125 V., 


60 cycle AC, Factory Sealed Cartons. Shpg. wt. 


3-SPEED RECORD PLAYER 
SS STOCK NO. RA-56 


19°" 


+ PLAYS ALL 
RECORDS 


This is the lowest 
price at which 
Olson has ever of- 
fered a 3-Speed 
Portable Phono- 
graph. Plays any 
size record up to 12” at 331/3. 45 or 78 RPM. 
Contains features found only in finest Record 
Players. Includes handsome portable carrying 
case, 3-Speed Alliance Motor, lightweight tone 
arm with long life Osmium tipped needle, 
built-in amplifier and Alnico 5 PM _ Speaker. 
Operates on 115 Volts AC. Shpg. wt. 15 lbs. 


3-SPEED AUTOMATIC QS 
PORTABLE ~\ 
RECORD PLAYER 


Complete With Latest Model VM 
Changer, Amplifier, Speaker and 
Portable Carrying Case. 


STOCK No. 
RA-145 


Regular $84.50. Changer plays twelve 
7" discs (3344 or 45 RPM) ; twelve 10° is 
or ten 12” discs (33!4 or 78 RPM). 100% automatic in oper- 
ation. Just stack on the records. Motor shuts offafter last disc. 
Turnover cartridge for playing all speeds. Two osmium 
tipped long life needles. Alnico 5 PM heavy duty speaker. 
Volume and tone controls. Simulated Alligator case 17 x 15 x 
8”. 115V. 60cy. AC. Factory sealed cartons. Shpg.wt. 21 Ibs. 


12 Ibs. 


SAVE $5.00 ON 
DELUXE TUBE 
AND TOOLCASES 


Free! Rytel Glo- 
Aid Free with 
Each Tool Case 


Made to sell at $15.95 
but Olson took a big 
manufacturers entire out- 
Stock No. X-348 une and as ta vouEs au 
the usual jobber cost ani 

Both Tube and Tool set a Rytel Glo-Aid Tool 


Case & FREE. 
2 $1995 Cases are expertly made 
Glo-Aid .... and are in original fac- 


tory carton. Size: 1614” long x 14” high x 
8” wide. Divided into 13 separate compartments, 
one with an internal door, Handy for carrying 
different tubes and tools on the job. Has double 
acting top which opens wide so you can see 
entire contents. Heavy nickel plated hardware 
with all corners re-enforced with metal protec- 
tors. Attractively nae dn neuter seuff re- 
sistant covering. hpg. wt. Be 

WHILE THEY LAST—EREE—A RYTEL GLO-AID 
Tests high voltage by means of built-in neon 
bulb on one end, Other end has a handy solder 
aid tool to make soldering jobs easy. 


aid, took to) oshessoldet ne 1086 eae 
COMPLETE TV bh 
ANTENNA 


— 
Stock No. § 99 A = 
AU-24 Com = 


plete 

Set 

A complete stacked array. 

Made by a famous manufac- 

turer whose nae and peed 

is on ever: actory seale x 

carton. Look what you get: 2 Six-element coni- 
cal bays, 1 pair ‘‘Q’’ bars, 2 Five-foot_mast sec- 
tions, 60 ft. 300 ohm twin line, 5 Standoff 
insulators, 1 mounting base, 1 guy ring, 1 clamp, 
hardware. Elements are highest quality aluminum. 
Reg. list price is $31.95. Shpg. wt. 15 tbs. 
Express only. i 


~, 


_ 


1500 SERIES 


Tape Recorders 


4 model for every requirement 


the 1500 Series of Concertone tape 
recorders with their interchangeable 
single and dual track heads, 

covers the recording field from the 
highest fidelity requirement to 

the maximum of tape economy. 
These are the. only magnetic tape 
recorders ‘under $1000 combining 
distortion- free, full frequency 
response with ‘all the tape handling 
facilities of professional ‘equipment. 
Designed for custom, ‘Console or 
portable installation. 50-15,000 c.p.s. 
frequency response with. iene 
distortion. Straight line tape \ 
threading. Plays 5”, 7” and NAB, 
10%” \\ 
MODEL 1501 Cae 
For 7% and 15 i.p.s. operation, . \ \\ 
The basic recorder.$345.00 \ 
MODEL 1503 

For 3% and 7% i.p.s. 
The basic recorder... 
MODEL 1502 


reels, \3 


$345.00 \ 


For 7% and 15 i.p.s. operation with \ 


two-speed hysteresis synchronous 
direct drive motor for extreme 
timing accuracy, 


The basic recorder... .$445.00 


Write for Bulletin 201 
1502 


Recorder 
| in 504 Case 


Manufactured by Berlant Associates 
4917 W. Jefferson Blvd. « Los Angeles 16, Calif. 


184 


TV RECEIVER for DX 


Description of a television receiver which includes 


w 
‘ 


a built-in booster for improved fringe performance. 


For good TV reception in extreme 
fringe areas, a receiver must have 
good sensitivity and sync stability. For 
television DX-ing, the sensitivity and 
sync stability should be exceptional. 
A novel method of providing increased 
sensitivity in a television receiver de- 
signed specifically for DX reception is 
to incorporate a tunable _ built-in 
booster in the receiver. This expedient 
is used by the Mattison Television and 
Radio Corporation in their “Silver 
Rocket” 630 television chassis. The 
broadband booster built into this set 
is designed to increase the signal 
strength on Channels 2 to 13 by a 
ratio up to 10:1 without increasing 
noise. 

Built into the well of the 630 
chassis, the booster has a three-posi- 
tion control on the front of the re- 
ceiver. The booster, whose circuit is 
shown in Fig. 1, is automatically 
turned on and off with the receiver, 
but can be shut off separately if de- 


sired (for local reception, for exam-. 


ple). It is connected to the antenna 
terminals of the receiver by a short 
length of Federal K111 shielded 300- 
ohm cable, which eliminates the pos- 
sibility of regeneration, which may be 
caused by long leads, and minimizes 
signal attenuation. The booster is 
aligned at the same time with the r.f. 
stages of the receiver, providing maxi- 
mum bandwidth. 

Two 6J6 duo-triode tubes are used 
in a neutralized push-pull circuit in 
the booster. Triodes inject less tube 
noise into the circuit than pentodes; 


i 
however, they do not furnish as my 
gain. The use of push-pull cireyj 
therefore, brings the gain up with 
appreciably increasing the noise, 0 
6J6 tube is used as an r.f. ampli 
covering Channels 2 to 6, and ¢ 
second 6J6 covers Channels 7 to * 
The booster control knob selects ¢ 
circuit to be used. Two pigtail-ty 
neutralizing condensers (1.2 wpfd.) g 
used with each tube for negative fee 
back to improve the amplifier respor 
and to eliminate regeneration. Be 
300-ohm balanced and 75-ohm unb 
anced antenna inputs are provided, 

The booster is self-powered, using 
selenium rectifier and isolation tray 
former. A thermal “on-off” swi 
automatically applies power to ; 
booster after the power is applied 
the receiver, reducing the likelihg 
of transients affecting the seleni 
rectifier. 

Another feature of this receiver, @ 
one designed to improve the syne s 
bility, is a two-tube syne clipper ¢ 
cuit. One tube functions as a hig 
frequency clipper, having a short tim 
constant parallel RC network in 
cathode circuit which effectively sery 
as a low-impedance path to grou 
for noise pulses; the other tube is 
low-frequency clipper which passes 
noise-free vertical syne pulse to t 
syne amplifier, increasing stability. 

Thus, increased sensitivity and i 
proved syne stability are provided ir 
TV receiver which can pull the sigt 
in from distant stations as well 
from the local ones. 


Fig. 1. Schematic diagram of the tunable booster built into the Mattison TV set. é 


CHANNELS 2-6 
LOW BAND 


H-3ISA 


CHANNELS 7-13 
HIGH BAND 


PRIMARY OF POWER 
TRANSFORMER 
ON TV CHASSIS 


ON-OFF 
SWITCH 
ON CHASSIS 


Tv POWER [ 
RECEPTACLE | 
-500W | 


SELENIUM 25 
RECTIFIER l17vac-60~ 


NOTE: ALL CAPACITANCE VALUES 
IN MICRO MICROFARADS EXCEPT 
WHERE OTHERWISE NOTED. 


* input *outpuT 
CONNECTIONS. 
300“~-1a2 

75-283 


CONNECTIONS: 
300 - 485 
15 - 384 


RADIO & TELEV Sion 


A New V.F.O. 


tlontinued from page 109) 


{pd condenser of this value 
metry well, but the variable type 
sltable inasmuch as it can be 
eda bandset condenser to shift 
uency of the oscillator in 
Hefirection by a slight turn of 
sesting screw. 
fefinder-chassis (Fig. 5) view 
ssi three-section variable con- 
s but actually, only one section 
)d. This particular condenser 

ed because it was already 
i with a good vernier dial. 

p time the photos were taken, 
aimerals on the panel scale had 
| Gsed prior to calibration. Cali- 
; §the dial is not difficult if you 
Miceed by “beating” the v.f.o. 
umrequency meter (using a re- 
ae detect zero beat), and filling 
fak points on the v.f.o. dial. 
)@\the coils and condensers 


spec- 


text, the v.f.o. will tune 
~@proximately 1700 to 2300 kilo- 
fg hen Cs 


and C:, have been 
adjusted. This can be checked 
# the 160-meter band on your 
for verification. At this point 


onic will give no indication on 
emeter.) 
the oscillator’s frequency re- 


ait is easy to write in the fre- 
on your dial for the rest of 
ds. For example, set your dial 
spot that you have determined 


while writing each result un- 
same spot on the dial. Thus 
ld have a calibration of 1750, 
00, 14,000, and 28,000 kc. for 
Sie dial setting. This procedure 
® continued until -you have as 
Sheck points as you wish. 
pointers here may be of help 
2 who wish to build this or any 
equipment. A variable con- 
with brass plates (which may 
ed) has far less change in ca- 
(and less frequency drift) per 
of temperature change than 
e constructed of close-spaced 
m or alloys. One with double- 
* construction and with good 
ontacts should be used. Low- 
ulation is preferable for the 
Ser as well as for the tube and 
kets and coil forms. 
r-mica fixed condensers have 
dacity change with temperature 
than ordinary types (and con- 
ly less frequency change). 
once completed and_ tested 
be dipped in hot paraffin or 
with Duco cement. 
15 shows two small variable con- 
mounted at the left of the 
ituning condenser. ‘These were 


ired in parallel. We shunted 


‘ 
ber, 1953 


FOLLOW ARROW FOR BIGGEST 


SPECIAL 
BC-625 VHF 
| TRANSMITTER 


Freq. range 100- 
2 N : 156 MC. With 
modulation section. Less tubes & crystals, with 
conversion dope. Used, good 
condition 


Transmitter 


450-710 MC. Tunable 
Transmitter. 10 W. out- 
put. Two 368-type tubes 
as push-pull oscillators. 
Wide band video am- 
Plifier. Less tubes, with 


schematic. Excel- 
lent condition. . - $8. 95 
UHF 420 MC a 
TRANSCEIVER : 
Complete transmitter-receiv- 
er unit with 5 stages of 30 
MC. IF amplifier, This 
unit is the famous APS-13 
Radar Set. Less tubes, dyna- 


motor. With sche- $ _ e ; ; 
matic. Exe, cond. 9, 95 s 


Less R.F. section, tubes and dynamotor. ciara ate erett $5.95 


INTERPHONE AMPLIFIER 
BC-709-B 
A 2-position single stage audio am- 


plifier. Uses 1 tube and operates from 
; self-contained batteries. With Instruc- 


tion Manual and Schematic. $3. 95 
NEW (less batteries) 


R-28/ARC-5 RECEIVER 


100-156 MC. With tubes. Excel. cond......... $45.00 
MOTOROLA MODEL TR 20-18 MOBILE 2- 
WAY RADIO. Used condition...............- $150.00 


RADAR TEST EQUIPMENT 


TS-3, TS-12, TS-13, TS-15, TS-33, TS-34, TS-35, 
TS-36, TS-45APM3. 


Used New 
BC-442 ANTENNA RELAY. Less cond.$1.95 


WAI COME Gils cee loleielaleveleiclsiene $ 3.95 
BC-451 TRANSMITTER CONTROL BOX 1.50 
BC-450 3- See ye oes 

CONTROL BOX ....-eece 2.95 
MC-215 MECHANICAL DRIVE SHAFT. 

Per length ...++...cee . 2.95 
BC-496 2-POSITION RECEIVER 

CONTROLS BOX sa aictietsierare 2.95 
BC-454 RECEIVER. 3-6 MC. With 

CUDESS Her ieee clereliermiielalejevele 12.95 
BC-455 6-9 MC RECEIVER. With tubes 9.95 14.95 


BC-457 TRANSMITTER, 4-5.3 MC, 
With tubes .......eeeeeee 


H-16U HEADSET. 8,000 OhmS....-.++eee-e+- $3.95 
HS-18 HEADSET. New ..---eeeeesevevceees 2.45 
HS-23 HEADSET. High imp. New.....-+--+e+- 4.95 
HS-30 HEADSET. Featherweight type. Low imp 
NEW...-.-22600. $2.49 USED... 


HS-33 HEADSET. 
HS-38 HEADSET. 


Low imp. New.... 
USED, excel. cond . 


INES WY ceielauel s sjoheushessitybensileieuaiakeiana ‘olecexete 3.50 
T-32 DESK STAND MIKE. New ... 5.95 
T-48 DESK STAND MIKE. New....--+++++e% sos 


LIP MIKE. Navy type. 


MP-22 MOBILE ANTENNA. MOUNTING RACK. 


Comp. with hardware. Per Pair $4.95. .. Ea, 2.95 
TU-17 TUNING UNIT. (2-3 MC.) For BC-223 

Ste SWISS. pla ls ale: one ein ie, ome etre jeksl cues) aloha. siete 2.95 

NING UNIT. 

Usaaisc Fes aoe to Grisne nee po ote Oo 2.95 
1-70 ‘‘S’? TUNING METER. NEW......++-++-5 2.50 
WOBULATOR. See p. 43 Dec. °51 RADIO NEWS 5.95 
BC-1023 75 MC. MARKER BEACON ANAS 

Complete with tubes, mtg. rack, NEW...... -95 


250 TL TUBES—Limited Quantity! 
Only $9.95 each 
Save $2.00! Order 2 for only $17.00 


$5.00 MINIMUM ORDER ACCEPTED. All items subjéct to prior sale. 
residents add tax with remittance. 20% deposit required. 


EQUIPMENT WANTED! 


ARROW SALES, INC. 


POplar 5-1810 


Cable Address: ARROWSALES 


COMMAND EQUIPMENT (SCR-274N) 


BC-458 TRANSMITTER, 5.3-7 MC. 


Complete set ot 4 tubes for transmitter 


PE-125 


STOCK AT LOWEST PRICES 


) RADAR—TRANSMITTERS 
@ RECEIVERS — 


TUBES — PARTS 


BEACON RECEIVER BC-1206 


Output Impedance—300 Oh 


internally. Volume 


—24,28 Volts Aeroplane Battery. Current— $9 
2 


W5i AIM PETES sie ciptsceetoreias ecieryetets, cosverecdetie were 


R.F. Modulator 


Complete Tunable 205 MC. 
Test Set. With 110 V. 60 
cps, power supply, 3-stage 
’ audio amplifier. Terrific 
chassis for experimenta- 


tion. Wi = 
matic, like new. 99+99 


ID6/APN4 


Frequency Range—195 KC to 
420 KC, IF Frequency—135 KC 
Receiver Sensitivity—3 Micro- 


volts for 10 Milliwatts output. 


ms 


and 4000 Ohms to be selected 
Control— 
RE Gain Control. Power Supply 


Made to operate in conjunction with 
4 Radio Receiver R-9( )/APN-4. Unit in- 


cludes 19 tubes, one 5” 
crystal controlled 
sweep circuits, marker pulses. 


scope_ tube, 
standard oscillator, 
Excellent 


2.90 


# Also available: 1D6A, 1D6B. Write for 


> quotations. 


BC-604 30 W. FM TRANSMITTER. For 20-27 
MC. band. Ideal for 10-11 meters. Complete with 
tubes, temperature controlled crystal oven and 
technical manual with all instructions for BC-603 
and BC-604. Less dynamotor and 


crystals. Excel. cond. 


With tubes ...eeeecnee eee $9.95 


BC-459 TRANSMITTER. 7-9 MC. 


With Cubes! fe ees oe ee al 9.9 
MC-211 90° ANGLE COUPLING UNIT. $0.95 
fT-234 MOUNTING RACK for single 

transmitter .....+eeeeeee 95 3.50 
FT-226 MOUNTING RACK for 2 Com- 

mand XMmtrs, ....+e5 +s ecece 3.95 
FT-221 MOUNTING PLATE for FT-220 1.50 
FT-220 MOUNTING RACK for 3 re- 

COELVENS fo clea siecle cee scee es 2.25 3.95 
FT-225 MOUNTING PLATE for BC-456 2.25 
BC-456 MODULATOR. For SCR-274.. 5.75 


RADIO GEAR TO SELL? 


EE-99, New, with tubes .. oe Pre 


INDUSTRIAL CORPORATIONS 


We carry one of the most complete stocks in U. S. 


of Military Electronic Equipment, Test Equipment, 
Call or write for free 


and Aircraft Electronics. 
catalogue. 


All shipments F.0.B. warehouse. 


Mailing Address: 


Office-Warehouse: 
7460 Varna Ave., N. Hollywood, Calif. 


SE and So SRE Re acomaae $3.50 
MT-77 for BC-442, New.....s0-cssscccoececes 95 
UHF MOBILE DIRECTIONAL ANTENNA, 

ING Waleeieecieisiehelelelelatclaisiofs!sjele/olsialslelaieiefeicicleials 6050 95 


HAVE YOU ANY NEW OR USED 


FOLLOW ARROW FOR TOP PRICES! 
det SUPPLY: Operates on 12 or 24 vy. 


battery’. = NEW Airs oie: aicterelouellenelielene eheldlalelele store: $17.95 
CD-307 EXTENSION CORD. -95 
RS-38 MIKE. Excellent cond... 3.95 
SCR-625 MINE DETECTOR. New..-.--++e+++. 59.50 
BC-605 INTERPHONE AMPLIFIER 

mike input circuit. BSW eves os ee occ lees ores 5.95 
TELEPHONE REPEATER AMPLIFIERS: 


PL-SS HEADSET PLUG. New o- . 
IN-4A L/R TUNING METER. Notiaed eee ecceccces 3.95 
FL-S RANGE FILTER... . 2.1.22. se eevee anne 1.25 
Ts-10 SOUND | FEOWERED HAND SET—Used, excel. 

cond. Per Pair... ..esececsceccerceserse 14.50 
PE-55 DYNAMOTOR 12 V input. 500 VDC @ 

200 mils output. New... 1-22 -e ree eee r ence 24.50 
FIELD TELEPHONE. EE-8 Complete BRAND 

NEW. SPECIAL. INLY . wc cee ners c cere ce 27.50 
DC OVERLOAD RELAY. West. 0.2-1.0 ames 6.50 
234-258 MC RECEIVER... .--seeeeeeeererce “17.95 


Calif, 
Please specify shipping instructions with order. 
Highest prices paid for all types of Electronic Gear! 


P. O. Box 3878-R, N. Hollywood, Calif. 
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ix tek ot ALLIED 


FOR IMMEDIATE DELIVERY 


PENTRON 


HI-FI TAPE RECORDER 


High Quality! Low Cost? 


9T-3M Basic Recording Mechanism 


Enjoy the outstanding fidelity and flexi- 
bility of good tape recording—and at 
surprisingly low cost! This smooth 
operating basic mechanism and preamp- 
oscillator (below) are perfect for custom 
installation. Feed directly into amplifier 
or radio. Speeds: 3.75” and 7.5” per sec- 
ond. Fast forward and rewind (1200 ft. 
in 40 sec.). Maximum recording time of 
2 hours on both tracks at 3.75” speed. 
Push-pull bias erase circuit assures com- 
plete erasure. High-quality 4-pole, 
shaded-pole motor. Shpg. wt., 13 lbs. 


96 RX 587. 9T-3M Basic Recording 
Mechanism Net. j.0 ce reese $59.75 


PRE-7 Preamp- 


Oscillator 


For use with above. me oe e 
Inputs for tuner, : 
phono and mike. 

Response, +.3 db, 50-11,500 cps at 7.5” 
speed. 5 tubes and ‘“‘Magic Eye’’ level 
indicator. Includes jack for headphone 
monitoring. Shpg. wt., 10 lbs. 


IGIRXTSES2NCUc. shauieis ominiedarncrs 


PMC Complete 
Basic Tape 


Recorder 


The 9T-3M mech- 
anism and PRE-7 
preamp-oscillator 
housed in a hand- 
some portable case. Size: 10% x 94% x 
13”. With tubes, 5” reel of tape and 7” 
take-up reel. For 105-125 v., 60 cycle 
AC. Shpg. wt., 29 lbs. 


SOIRX 7589. Net wagner out les $114.50 


We stock all Pentron Recorders 
and accessories. Write for details. 


__ ORDER FROM 
ALLIED RADIO 


| ALLIED RADIO CORP., Dept. 1-LA-3 
] 100 N. Western Ave., Chicago 80, III. 


Ship Pentron Model 


ee ry 


Dio 1S ea $ enclosed | 
pene SEROR. OR IOO Roch c x 
BRACUTES Bie ainala oa «cto eins hace cie fre aca | 
[City aoe Zones Stale 
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them across the main tuning con- 
denser and they serve as a bandset. 
They are shown in the diagram as C2. 
Their value may be increased to 125 
uufd. thereby eliminating the fixed 
condenser C, for easier initial calibra- 
tion. This will provide an easier 
means for preliminary spotting and 
spreading of the 160-meter band to 
the desired tuning range. If necessity 
decrees, a small negative-coefficient 
condenser of approximately 10 to 25 
uufd. may be also shunted across the 
main tuning condenser to minimize 


warmup drift. —30- 


"'Small-Package"’ Modulator 
(Continued from page 103) 


tapped secondary winding that pro- 
vides impedances of 3000, 5000, 6500, 
and 8000 ohms. The taps are selected 
by a rotary switch mounted on the 
rear of the chassis. The fifth position 
on the switch is used to short circuit 
the secondary when c.w. is being used. 
Power must not be applied to the 
modulator tubes when the modulation 
transformer secondary is shorted be- 
cause damage to the transformer may 
result. The transformer primary is 
rated at 25 watts of audio and the 
secondary is rated at 100 ma. d.c. 
However, the transformer has been 
operated with 150 ma. d.c. in the 
secondary for extended periods with- 
out damage. 

The 6AQ@5 tubes are rated at a maxi- 
mum plate and screen voltage of 250 
volts, but a 300-volt supply has been 
used for greater power output for the 
past year and the original tubes are 
still giving satisfactory service. If 
only 10 watts of audio are needed a 
250-volt supply should be used so the 
tubes will operate within their ratings. 


Construction 


The modulator is built on a 9%” x 
3.” x 2” aluminum chassis. The micro- 
phone jack, gain control, and a dial 


light are mounted on the face of one 


end of the chassis. The dia] 
bracket is the type that allow. 
bulb to be replaced from the # 
of the chassis by unscrewing | 
jewel. (The bulb has a bayonet 
which will not shake loose jn 
socket in mobile work as a screw} 
bulb would.) The output-impe 
tap switch is on the other end-fa¢ 
the chassis. 4 
Mounted on the top of the ch 
from front to rear are: the : 
phone transformer, 6C4 tube, ir 
stage transformer, 6AQ5 tubes, 
the modulation transformer. The - 
tographs clearly show the place 
of parts so no trouble should be 
perienced in laying out the unit, 
There should be at least one 
inch clearance between the 6AQ5_ 
shields and the adjacent transforr 
to permit adequate ventilation. St 
ard-size tubes may be substituted 
the miniatures without changing 
circuit if octal sockets are used, 
place the 6AQ5 tubes with type 
and the 6C4 with type 6J5. ‘ 
While the design might seem aq 
able to an even smaller space ~ 
that used, ease of construction 
maintenance are more important 
siderations than small size for 
sake of small size. . 


Operation — ; 


To put the modulator in opera 
it is only necessary to connect 
power supply, microphone, and 
and to set the impedance tap sw 
to the proper position. The unit sh 
never be operated without a loat 
the secondary of the modulation t 
former or the transformer wil 
damaged. The output impedance ¢ 
used is determined by dividing th 
amplifier plate voltage (in volts 
the plate current in amperes, 

300 v./0.1 amp. = 3000 ohms 
This is, of course, the standard ¢ 
lation for all plate modulators. 

If you want a compact, inexpen 
easily-built modulator for your 
watt rig, ‘small package” mod 
was designed for you. << 


Under-chassis view. Parts placement is straightforward, almost following the : 
cuit diagram layout. Octal tubes may be substituted for the miniature types us od. 


RADIO & TELEVI ION 


ru 


‘ris! 


and fire departments, later 
CBS in Chicago in 1940 where 
etped install the network’s low- 
FM station. 


* *e * 


NSVISION, INC. has set up a special 
swormer and coil manufacturing 
an to handle the design, engineer- 
ind manufacture of specialized 
an small quantities ... ANDREW 
TADRATION of Chicago has set upa 
/dian affiliate, ANDREW ANTENNA 
TADRATION, LTD., which will have 
Mmuarters in Whitby, Ontario. 
1W. McLeod has been named man- 
of the new organization... 


“ition of a new electronic division. 
fed in a new 10,000 square foot 
Sat 2201 Carmelina Avenue, Los 
) jes, California, the division will 
lize in the development and pro- 
@n of dc. regulated and unreg- 
rectifier-type power supplies, 
“etic amplifier controls, magnetic 
/ amplifiers, and transformers 
The purchase of THE SEALTRON 
ANY by William C. Sage was an- 
Yed recently. He has acquired 
‘Same and a substantial portion of 
eMssets of the company which is 
$d at 9701 Reading Road, Cincin- 
i Officers of the new SEALTRON 
ORATION include Mr. Sage as 
lent, H. G. McKnight, vice-presi- 
and Lawrence M. Paul, secre- 
gtreasurer. 


* * * 


ARD WILLETT has been appointed 
ene eee of LaPointe Elec- 
tronics Inc., manu- 
facturers of the 
“Vee-D-X” line of 
TV antennas and 
accessories. 

He was formerly 
sales promotion 
manager of the Plax 
| Corp. and was with 
Benton & Bowles 


Willett has resided in West 
ord, Conn. since 1946. He is a 
@iate of Williams College and 
in World War II with the ski 


* * * 


NBALCOM, Sylvania Electric Prod- 
Inc., has been reappointed chair- 
of the RETMA educational TV 
littee for the coming year. , 

will head the fifteen-man group 
will continue its study of devel- 
ts in educational TV and en- 
projects in the field through 
peration of individual manu- 


— ‘ | 


kk 


a 
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NEW SUPPLY ARRIVED! 
LIMITED QUANTITY 


TRANSMITTER-RECEIVER 
Navy Model ABA-1 
(CG-43AAG) 
Army Model SCR-515A, 
known as the BC-645 
450 MC—15 Tubes 


BRAND NEW—ORIGINAL CARTON 

Can be easily converted for phone or CW 2-way 
communication, Covering for the following bands: 
420-450 MC ham band, 450-460 MC for fixed or 
mobile, 460-470 MC for citizens, 470-500 MC 
television experimental. Size 10%. x 13¥> x 434 
Contains 15 tubes: 4—7F7, 4—-7H7, 2—T7E 6, 
2 6F6, 2—955, 1 WE-316A door knob. 

Price includes Dynamotor, 


bax. mene Tubesschctaeivie.. beh ae! $34, 95 


SCR-274N aA) 
COMMAND ffs] lore Tags 
and e | 
h ARC-5 [Peas 
EQUIPMENT (oaadl Fz) 
EXCELLENT 

RECEIVERS USED USED _ NEW 
BC-453—190 to 550 KC.......... $29.95 $49.95 
BC-454—3 to6 MC. ...... cc eee 6.95 (as is) 4.95 
BC-455—6 to9 MC......... 2.00 $13.95 19.95 
MSitO Gretna map ueenatone 4.95 

TRANSMITTERS 
A-958—2.1 to3 MC... 
BC-457—4 to 5.3 MC . 
BC-458—5.3 to 7 MC.. 9.95 
BC-459—7 to 9.1 MC 
T-15 ARC 5—500 to 800 KC. 
ADDITIONAL EQUIPMENT 
BC-456 Modulator. . 
BC-450 Control Box (3 Receiver). . 1.49 
BC-451 Control Box (Transmitter) .. 1.29 
BC-442 Relay Unit (ANT)........... 
Plugs: PL-147, 148, 151, 152, 153, 
THAT TSE—EACH S, naten een tec tess 
Flexible Shafting with gear to fit 
REROIVOLS.cevas nian bcracinieiare Verse reie. 
3 Receiver Rack....... 1.79 
2 Transmitter Rack.. 1.69 
Single Transmitter Rack. . 
DM-33 Dynamotor for Command Set. 
Mounts for Above Racks...... 
HEADSETS 

HS-23 high impedance. BRAND 


NEW?) with). ear? pads) irc. cat. se $4.6 


HS-33 low impedance. BRAND NEW 
with ear pads, cord and PL54 


GoLte NE Wiss ajele ous atisicjoue « 

H- 16/U high impedance. Includes two receiv- 

AVIS GUTICS | “eels o's esicie sie: sieves oleistelal ses a) eepes 

HS-16 high impedance—used.........-.++-+ 
SPECIAL! HS-33 HEADSET, used. .$1.89 


T9/APQ-2 
RADAR TRANSMITTER 


80/115 V 400-260-26 VDC. 
Designed primarily for air- 
craft operation. 


new! $19.95 


AS-65/APQ-2,_ ANTENNA ASSY. FOR APQ-2. 
COMPLETE—BRAND NEW.............$6.95 


SPECIAL! 

reid ‘NOW! Fill 
Telephones u 
Army sur- Your Bat- 
lus, com- tery Only 
pletely recon- Twice a 
ditioned and Y 
electrically ear 
tested, using with 
2 flashlight Automatic 
cells and a Battery 


Filler 


air of inter- 
z Made by lead- 


connecting 


Doubles bat= 


NTE 
New $28. 95 
tery life over 


Like new ordinary care, prevents 
battery break-downs, fits 
$91 95 all cars, instantly installed. 
ONLY © OC compcete 
SPECIAL! 
20 LBS. of 
ASSORTED 
RADIO PARTS 
A terrific 
buy at only 
$1.99 
MULTI-TESTER 
1 aes FOUNDATION 
DYNAMOTOR | BIAS METER 
Excellent Condition. 1-97A 
Complete, 


$9995 Brand New. 

Special! $5.95 
MINIMUM ORDER $2.00 
ue Ek ae Bend eye 
eposit on orders, ship- 
foe F.0.B., N.Y.C.  (N.Y.C. 
residents add sales tax to your 
remittance. ) 


PLATT ELECTRONICS CORP. 


DEPT. A, 489 BROOME ST., NEW YORK 13, N. Y. 
PHONES: WO 4-0827 and WO 4-0828 


FOI II II III I SII I I ISI I ISI IIIS III IS SSSA ASIA IAS SAAD I A 
ELECTRIC MEGAPHONE SYSTEM 


For Rural Areas, Hotels, Commercial 
Steamers, Ball Parks, Etc. 


U. S. NAVY type PAE-1 Electric Megaphone equip- 
ment is aesigned for voice reinforcement in much the 
Same manner as, but to a greater degree than, the 
familiar acoustic megaphone. Consists of Meg: aphone 
Unit (which combines a microphone and reproducer in 
a single assembly). Portable Amplifier which electri- 
cally amplifies the output signal of the microphone 
section of the megaphone and feeds this amplified 
al to the reproducer section, Charging Rack for re- 
charging the self-contained storage battery of the port- 
able amplifier. BRAND NEW—A TREMENDOUS VALUE! 
DEMONSTRATION GIVEN AT EITHER OF $149 50 
PLAT TS eS DORE, miassysiekehy cab eacker abalone) aire . 


TUBES TUBES 


BRAND NEW! 


JAN! BOXED! 
1B22 . .69c 114B -29c 841 

1B23 $3.75 215A .O09c 843. 5 
2B22 » .49c 221A .29c 864. . 
2026 ,09c 316A .29c 1626 19 
2C26A .09c 388A eG. 7193 . 
3B22 $1.19 471A $1.19 9002 = 

oy Tae Sites 5d 39c 532A $1.19 E1148 ..49c 
PG iis wre fa ay T22A 99c RK34 .99c 
12K8Y -39c | 801A 19c VR92 .14c 
PSR ves nea 39c | 826 ..... 39c VT127 .15¢ 
39/44 29c |! 


Special for This Month Only!! 


STANDARD BRAND TUBES 
For Mail Order Customers Only 


6SN7 6V6 6J6 6SL7 12SL7 
ONLY 49c Each 
LIMITED QUANTITY 
SPECIAL! TU-10 TRANSMITTER TUNING UNIT for 


BC-375 or BC-191—Freq. Range 10,000 to 125,000 
Ke, 75% complete, excellent for spare parts. .$2.95 


TUNING UNITS (TU-18 3000-4500 Ke; TU-25 3500- 


5250 Ke). Brand New in Original Carton..... $6.95 
Metal Case to Hold Above Tuning Units...... $1.00 
ET 


SENSATIONAL SALE! 
ARC-5/R-28 2 MTR ROVR 


$19.95 


Here is the 2-meter superhet 
you have been looking for! Ab- 
solutely one of the BEST avail- 
able today! Tunes from 100 to 

cs. in four crystal chan- 
Tube 


156 M 
nels. (Easily converted to continuous tuning.) 
lineup is as follows: 
717A—R.F., 717A—Mixer, 2-12SH7—I1st and 2nd I.F. 


16.9 Me. 5 
12SL7—Det. AVC Spuelch, 12SL7—1st audio-spuelch 
amplifier, 4 
1 ene audio, 12SH7—R.F. Osc.—4th Harmonic 
T17A— Trip. 12th Harmonic Gen. 717A—Dblr.—12th 
Harmonic. 


BEACON RECEIVER 
BC-1206 


Frequency Range—195 KC to 
420 KC, IF Frequency—135 
KC, Receiver Sensitivity—3 
Microvolts for 10 Milliwatts 
output, Output Impedance— = 

8300 Ohms and 4000 Ohms to be selected internally. 
Power Output—230 Milliwatts, Volume Control—RF 
Gain Control, Power Supply—24-28 Volts Aeroplane 
Battery, Current—.75 Amperes $12 95 

BRAND NEW—ONLY . 


PRE-AMPLIFIER 
MODEL K-1 

The K-1 is used to 

Boamplify output 

z level for micro- 

erones and phonographs. Operates on 

24-28 VDC, can be converted to 110 AC. 

Comes complete with PL 55 plug and 2- 

foot 119-B cord. 2 terminal blocks and in- 
struction book. 

BRAND NEW....... SPECIAL! $3.95 


BC-221 Frequency Meter 
Real Value! QUANTITY IS LIMITED 
—so first come, first served. They 
are just like new, with original cali- 
bration charts.. Range 125-20,000 
KC with erystal check points in all 


aoe Gee y 810900 
MODULATED TYPE ....... $169.50 


MODULATED TYPE with AC 

Power Supply ........5 189.50 
These Frequency Meters are factory Vesah checked 
for frequency alignment and GUARANTEED 


i ieps verde envecrerecesbccerecevcccuuunvrnrenusunnnnnngat 
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“ELECTRONICS 


Learn on REAL EQUIPMENT ! 
in Best Equipped School of its 
kind in U. S. 


Prepare for your future NOW! Cometo the Great 
Shops of Coyne. Get practical training in oppor- 
tunity fields—TELEY ISION-RADIO—ELEC- 
TRICITY—ELECTRONICS. Preparefora 
better job in Industry or better service rating 
if drafted. 


WE TRAIN YOU IN CHICAGO 
At Coyne you learn on real, full-size equipment. 
Trained instructors show you how, then you do 
shop jobs yourself. No previous experience or ad- 
vanced education needed 

Approved for Veterans 

Finance Plan—Enroll now, pay most of tuition 
later. If you need part-time work to help out with 
living expenses while at Coyne, we'll help you get 
it. Special tuition plan for men of draft age. 


Clip coupon for Big F Illustrated 
FREE BOOK Sook. Nosalesman willcall. Act NOW. 


as 
( iscHoor - 
a] 


510 S. PaulinaSt.,Dept. 83-85H 
Established 1899 
APPROVED for VETERANS 


HP ELecrny, j 
TELEVisionsRAN® fl) 
Seno 


—— ee ee ee ee ee ee) ] 
} B.W. COOKE, Pres. 
COYNE School 1 
] 5105S. Paulina St., Chicago 12, IIl., Dept. 23-851 
Send FREE BOOK and fulldetails on; 1 
| OTELEVISION-RADIO O ELECTRICITY \ 
ti UNITS) Cee Ogee COCR MEINE aan FM Reena 
J ADDRESS........ 660s cece cette eee ees J 
J (5) Ate GN: A a ae STATH Ie ae. | 
ee ee ee ee ee ee ee ee eee ee a 
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1954 Sylvania TV Sets 
(Continued from page 118) 


might produce severe radiation. It is 
also much easier to completely shield 
a erystal cartridge than a tube in 
trying to minimize this harmonic 
radiation. 

A crystal has less capacitive load- 
ing than a tube, therefore, the load- 
ing of the 4th video i.f. by the crystal 
video detector results in more gain In 
that stage. The 1-518 chassis uses a 
1N105 crystal for the video detector. 
This is a 1N60 that can be clipped 
in to the circuit to make replacement 
easier. 

A positive polarity signal must be 
fed to the cathode of the picture tube, 
therefore, the output of the. detector 
is negative. This permits noise limit- 
ing in the grid circuit of the 12BY7, 
since the bias can be adjusted so that 


| any noise burst that is greater than 


the tip of the syne level would drive 
the tube to cut-off and thus be elimi- 
nated. 

Direct coupling is used between the 
crystal detector and the video ampli- 
fier and between the video amplifier 
and the picture tube for several im- 
portant reasons. An obvious one is the 
elimination of the d.c. restorer tube 
ordinarily required with RC-coupled 
video amplifiers, permitting grid-leak 
d.c. re-insertion to be used. Other 
features are the elimination of sig- 
nal phase drifting caused by conden- 
ser frequency discrimination, and the 
improved low frequency amplifica- 
tion. Of course, trouble from leaky 
or shorted coupling condensers is also 
avoided. 

The cathode return of the 12BY7 is 
through R2», a 4.3 ohm resistor in the 
cathode circuit of the 6BQ6. This re- 
sistor maintains a bias of about one- 
half volt on the 12BY7 at maximum 
contrast and no signal. Thus, the cur- 
rent of.the 12BY7 is limited somewhat 
when these conditions exist, prolong- 
ing the life of the tube. 

Some of the 4.5 mc. sound i.f. enters 
the video amplifier. To prevent this 
signal from reaching the cathode of 


the picture tube, a series resonant . 


trap consisting of Cus and La is 
located in the plate circuit of the 
video amplifier. 

A portion of the video amplifier 
plate voltage is also applied to the 
cathode of the CRT, helping to provide 
the bias for the tube. 

The 1-518 sound strip has a full 
complement of 5 tubes giving a noise- 
free undistorted output. The physi- 
cal arrangement of the tubes is such 
that a minimum of trouble is en- 
countered in servicing these circuits. 

The sound take-off is at the detec- 
tor stage through a series resonant 
circuit tuned to 4.5 me. Taking the 
sound off at this point instead of at 
the plate circuit of the video ampli- 
fier avoids the trouble of sound bars 
getting into the picture. The ampli- 
fication of the sound icf. stage is 


0 


1800, 1600VCT/225MA 
2900,2350VCT/300MA i 
4200,36000VCT/300MA ..... .. ......... 
5800,4770VCT/300MA (Sq. Cse) ...... 


5VCT/3AMP/2500V INS ................, 
5VCT/30AMP/2500V_ INS 
6.3VCT/IAMP/2500V INS 


6.3VCT/3AMP;6.3VCT/3AMP/2500V INS , 
5VCT/3AMP:6.3VCT/3AMP/2500¥ INS... 
1OVCT/IOAMP/3KV_INS 

12.6VCT/2AMP/2500V INS 
25.2VCT/IAMP/2500V INS... 
12.6V/7AMP or 25.2V/3.5AMP/2500V INS 


MERIT FILTER CHOKES 


Cs 


ISHY/85MA/I500V INS ................ $25 
1OHY/I10MA/I500V INS ............... 2 
I2HY/I50MA/I500V INS ................ 3 
ISHY/ISOMA/2KV INS ................ . 5 
SHY/200MA/I500¥ INS ................- 4) 
JOHV/ 150M Aeron ee eee 34 
JOHY/200MA | 3KV INS ..............-. 4a 
IOHY/250MA: (~ ce. c ck ob de be 
BHY/300MA ( ) oe oc sont ce e 64 


MERIT UNIVERSAL MODULATION 


PRI-2000-20000/S0MA Per Side; SEC- 
2000-20000/50:100MA* 15 WATTS $ 6.7: 
PRI-2000-20000/ISOMA Per Side; SEC- 


2000-20000/150:300MA* 60 WATTS 9R 
PRI-2000-20000/220MA Per Side; SEC- 
2000-20000/220:440* 125 WATTS 


*SERIES—PARALLEL 
ALUMINUM CHASSIS 


ote eeeceee 
See ie 
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ough to drive the sound if. 
iicjto limiting action even at the 
i signals. 

atio detector transformer is 
jy in one shielding can instead 


eeNoise, Sync, A.G.C. Circuits 


whtriode of Vi, a 12AU7, has the 
gd plate tied together so that 
j»)e operates as a diode. This 
fies connected in series with the 
 tIlse take off instead of in paral- 
6@a diode clamper would be, and 
tere, it is called a “gate” circuit. 
i ise burst comes riding in on the 
fwda sync pulse, at pin 8 of Vi, 
job plate voltage of the noise gate 
Hs adjusted close to the sync 
“@evel, then the noise burst will 
© the cathode more positive than 
5 jte, causing the tube to cut off 
venting the noise from passing 
3 the tube. 

Meright half of Vu, a 12AX7, is 
= a sync separator and is biased 
ecut-off so that only the positive- 
Mivertical and horizontal sync 
“i drive it into conduction. This 
leit all video material which re- 
OUbelow cut-off. 

left half of V:, is also used as a 
mMeparator as well as an a.g.c. 
a+r. By adding its output to the 
of the right triode, the horizon- 


“Wel proportional to the ampli- 
mf the sync pulses. This puts a 
Iconstant voltage drop across the 
He resistor, a.g.c. control Rx. 
tion of this voltage is fed to the 
mf the a.g.c. amplifier (Vi, a 
so that its amplification varies 
she amplitude of the sync pulse. 
egative-going sync pulse is fed 
grid of the right half of Vs, 
yne clipper. The bias of this 
Ms such that the top of the sync 
®and any noise bursts riding on it 
lipped off. The output of the 
lipper feeds the vertical sync 
to the vertical integrator and 
rizontal sync pulses to the hori- 
discriminator. 
separate triodes are used for 
Wal scan. A 6C4 in a blocking 
tor circuit gives very stable 
tion for the vertical oscillator. 
ertical output is a 6AH4 which 
Ghigh-gain tube operating well 
@ its limits so that there is little 
> for breakdown. 
brlace improvement was accom- 
by the addition of condensers 
the plate circuit of the 6C4, 
‘1¢ in the plate circuit of the 
These condensers were added 
rease the horizontal sync pulses 
jhave gotten into the vertical 
circuits. 
» a.g.c. system requires a voltage 
ive with respect to ground. It 
ained by pulsing a tube which 
ed as an ag.c. amplifier. The 
used is a portion of the hori- 
l sweep pulse of the correct 


nber, 1953 
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TOP TUBE BUYS 


All Tubes Individually Boxed! Same Day Service! 
Check this list for Fully 1-Year Guaranteed Tubes. 


Here's your big opportunity to save as never 
before on parts you need now. Look at the savings. 


NATIONAL TURRET ARMY-NAVY HEADSETS 


TV BOOSTER Individually Boxed. Very 

sensitive Meets both Army 

Brand New Factory Boxed GhalNavwlesecifications 
Model TVB-20 


List $16.00 
$2.95 each per set 


$9O95 


5'’ UTAH 
AUTO SPEAKER 
3-4 Ohm V.C —4 Ohm Field 


4 X 6 INCH QUAM 
P.M. SPEAKER 


Lowest Price Oval Speaker 


| 


Heavy Magnet 


Et 


( 
} 


List $11 50 List $5.05 trees $475 
$ 59 5 = | 95 


ASSORTMENT OF 


200 for *139 


RCA TYPE FLYBACK 
TRANSFORMER 


Type 215T1 95¢ 


RAD-TEL 
SUPER BUY! 


RESISTORS Vaiss frnted, Unnsvioted, ¥4 
Watt, 1 Watt, 2 Watt and 
some 10 Watt 


200 TO PKG. 


70° YOKE (Mfg. by Todd) 
List $7.50 $495 


FILTER CONDENSERS DRY HI-VOLTAGE VERTICAL 
KITS* 150 V. ELECTROLYTIC CERAMIC OUTPUT 
“(10-tora.pkg.Aminimom| CAPACITOR CONDENSERS TRANSFORMER 

<i 500 mmtd 3 
10 MFD 509 WV 10 KV. B9Cea. | 10—1 Ratio RCA 
20-20 $2.95 600 Peak 500 mmtd Type 
40-40 $3.25 Box of ten (10) ie Kaos ea. List $4.50 
mmt 
50-30 $3.25 $2.95 20 KV 49 Cea. 95¢ 


TERMS: A 25% deposit must accompany all orders—balance C.O.D. All 


ATED 
Loonn sv. shipments F.O.B. Irvington warehouse. Orders under $10— $1.00 Handling 
C al ; 


RESISTORS Box of 100 
50 Ys & % Wott, 25 $965 


1 Watt, 25 2 Watt 


50 ASSORTED Box of 50 
MICAS $195 


Regular & Silver Type 
19¢ Phone: Essex 5-2947 
each Dept. RN-11 


“Integrity Is Our Chief Asset” 


ANODE CAP 
List $.75 


115 Coit Street 
(rvington 11, N.J. 
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Examine FREE 


Prefitice-Halt 
ELECTRONICS & 
UHF LIBRARY | 


Edited by W. L. EVERITT 


5 VOLUMES 1662 ILLUSTRATIONS 


Pay Easy Installments: If You Keep Set 


Turn to this new, up-to-date Library with 
complete confidence, for dependable facts on 
any phase of modern electronic theory and 
practice. These volumes, by outstanding 
authorities, give you thorough guidance— 
clearly written, logically arranged, profusely 
illustrated. 


Electronic Fundamentals and Applications 
By Prof. John D. Ryder, Univ. of Illinois 


Complete, logical, easy-to-follow treatment of (a) 
physical principles underlying electron tubes, (b) 
characteristics of vacuum tubes, (c) all basic tube 
circuits. Includes: Electron Ballistics. Cathode-Ray 
Tubes. Emission of Electrons. Space Charge in Vac- 
uum Tubes. Diode Rectifiers. Triodes. Multi-Element 
Tubes. Small-Signal Amplifier Circuits. Audio-Fre- 
quency Amplifiers. Radio-Frequency Amplifiers. Os- 
cillator Circuits. Modulation Systems. Wave-Shaping 
Circuits. Gaseous Conduction. Gas Diodes. Gas Con- 
trol Tubes and Circuits. Photoelectric Cells. Solid- 
State Electronics. 


Electromagnetic Waves and Radiating Systems 
By Prof. Edward C. Jordan, Univ. of Illinois 


Covers entire field of electromagnetic engineering. 
Includes propagation as well as radiation and trans- 
mission. Full treatment of UHF transmission lines, 
wave guides, antennas, slot antennas, radiation and 
diffraction, ground-wave and sky-wave propagation. 


Ultra High Frequency Engineering 
By Thomas L. Martin, Univ. of New Mexico 


Theory and technique of ALL the new fields of elec- 
tronic engineering: Radar, Telemetering, Electronic 
computing, Facsimile, Television, Blind landing sys- 
tems, Pulse-time modulation, Ionosphere measure- 
ments . + and the others. 


Networks, Lines and Fields 
By Prof. John D. Ryder, Univ. of Illinois 


Network transformations and theorems. Resonance. 
Impedance transformation and coupled circuits. Fil- 
ters. General transmission line. High-frequency line. 
Equations of the electromagnetic field. Radiation. 
Transmission and reflection of plane waves at boun- 
Garies: Guided waves between parallel planes. Wave 
guides, 


Elements of Television Systems 
By George E. Anner, New York University 


Complete basic theory, plus current practice, covering: 
Closed TV Systems. Commercial Telecasting Systems. 
Color TV Systems. Gives clear exposition of all phases 
of picture transmission, including the new technique 
of dot interlace. 


SEND NO MONEY — EXAMINE FREE 


Just mail coupon below to get complete 5-Volume 
Set on 10 DAYS’ FREE TRIAL. If not completely sat- 
isfactory, return in ten days and owe nothing. Or keep 
the set and pay only $5.35 down and $8 a month for 
five months until full price of $45.35 is paid. Decide 
for yourself—without risk or obligation—just mail 
coupon to examine Library ten days free. 4 


PRENTICE-HALL, Inc., Dept. M-RN-1153 
70 Fifth Avenue, New York 11, N. Y. 


Send me the Prentice-Hall ELECTRONICS & UHF 
LIBRARY (5 Volumes) for ten days’ free examination. 
If fully satisfied in ten days I will send you $5.35 
plus few cents postage and then $8 a month for five 
months until full price ot $45.35 is paid. Or I will 
return the Library in ten days and owe nothing. 


Name «cecccccccecs 


Address .... 


SER ER RR SEER SEE eee 


SAT BAe | P'S 4) 9'1s)0'6\ 914.6 616 010d) p10 e¥e,0' a's 6185.6 oe 


City and State ... 
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polarity obtained from a separate 
winding between lugs 1 and 2 on the 
horizontal output transformer. As 
seen in Fig. 2 this winding is con- 
nected in the plate circuit of the a.g.c. 
amplifier at points “X” and “Y”. 

When the 6BQ6 goes into cut-off, 
developing the high voltage pulse, this 
pulse induces a current in this a.g.c. 
winding in the “X” to “Y” direction. 
This makes the plate of Vis, the a.g.c. 
amplifier, positive with respect to its 
cathode, so that tube conducts. 

To understand how a negative volt- 
age is developed, first trace the path 
that the tube current must follow 
when it conducts. Current flows from 
cathode to plate of the a.g.c. ampli- 
fier, then through the flyback wind- 
ing “X” to “Y”, on thru Ri, and Rus 
to ground. Of course, the current 
completes its path from ground back 
to the cathode through the cathode 
resistor Riz. Now remember when 
current flows through a resistor, the 
IR drop across it will result in a 
polarity that is negative on the side 
that the current enters. Also, the 
induced pulse in the winding is the 
force that is causing the current to 
flow, so no “B-+-” is needed to make 
the a.g.c. amplifier conduct. Since 
current is going in the direction of 
“Y” to ground through Ry; and Rus, 
the IR drops across them will be 
negative with respect to ground. This 
is the negative voltage that we want 
for a.g.c. to control the amplification 
of the first three video if. stages. 
The large condenser C,;: charges on 
the initial surges of current through 
Vis and then filters out the 15,750 


Top view of the Sylvania 1-518 series TV chassis showing tubes and parts. 
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cycle variations keeping the TF 


across Ris; and Riss uniform, 
negative voltage developed 
Ris is fed into the grid gq 


through 1000 ohm isolation regj 
R130, Rise, and Ruz. 

How much a.g.c. voltage 
veloped is determined by how h 
the a.g.c. amplifier conducts, 

a strong signal is tuned in, a } 
amplitude of sync signal is fed 

grid, pin 2, of the a.g.c. rectifier. 
left half of Vu. This large pos 
syne signal causes heavy condy 
of the a.g.c. rectifier and develg 
large JR drop across the a.g.c. con 
R., in its cathode circuit. This ¢ 
a positive voltage on the grid 

a.g.c. amplifier making it com 
heavily. A large negative agc, 
age is developed, then, and fed ¢ 
grids of the first three video if, s 
reducing their gain. On weak sig 
the smaller amplitude of cae 
means less conduction in the ree 
which, in turn, produces a sm 
bias on the grid of the a.g.c. amp 
and less a.g.c. voltage is devel 
Thus, the video if. stages are allé 
to give more amplification to 
weak signal. ’ 

It is important in fringe areas 
the r.f. amplifier of the tuner 
maximum gain to a weak § 
Therefore, it is not desirable t 
a negative a.g.c. voltage of any 
plitude to the r.f. stage when re 
ing weak signals. To effect th 
voltage divider made up of resi 
Rw; and Ris is connected bet 
the a.g.c. bus and the 120 v. su 
The polarity of the voltage at 


aire 
(i-gie-2) 
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apction will depend on how much 
‘ivoltage is developed. With a 


#} center of the voltage divider 
We positive. So as not to have a 


. amplifier through Ry, one of 
used diodes of Vi, the 6AV6, 
plate connected to this point. 
point tries to go positive when 
‘g.c. voltage is low, the diode 
Stonduct keeping it at ground 
dial. As the incoming signal gets 
er, the a.g.c. voltage gets more 
‘ve until a point is reached 
| the voltage between Riu; and 
sgecomes negative. This occurs 
there is about —10 volts on the 
aj bus. Then the diode of the 
@ no longer conducts, since its 
“no longer looks positive with 
aft to its grounded cathode. Now 
wiative voltage is fed to the grid 
™ r.f. amplifier through Ris, re- 
mz its gain and preventing over- 
ag of the video i.f. or video am- 
%} stages by the strong signal. 


4 High-Voltage Circuit 


ew 6V3A damper tube with some 
nding features is used in this 
iat. 


The cathode is connected to 


‘ze pulse is on the damper 
tMde in this circuit, it puts this hot 
inside the high-voltage cage in- 
‘of underneath the chassis. Thus, 
"zh voltage or high-voltage pulse 
on the underside of the chassis, 
ting probability of shock to 
Mcians troubleshooting the set. 
Hcathode cap also permits the 
ete high-voltage assembly to be 
removed for replacement or 
e. The 6V3A has a peak inverse 
(plate-to-cathode breakdown) 
™)0 v. compared with 3500 v. for 
4. The 6V3A cathode-to-heater 
down voltage is 6750 v., whereas 
bnly 2100 v. for the 6W4. Look- 
hside the tube, one can see that 
Spacing between the heater and 
de is exceptionally large. 
Siew autotransformer type of fly- 
system is used to develop the 
‘oltage. A much higher pulse is 
oped, giving 17 kv. at the cathode 
72 1B3 high-voltage rectifier. This 
efficient system eliminates the 
@ of a voltage doubler circuit 
mi would have another 1B3 and 
shigh-voltage-condensers. 


1-520 Chassis 


standard 1-520 chassis is also 
by Sylvania for 1954 TV sets. 
chassis uses a detent-type tuner 
la 6BC5 pentode r.f. amplifier and 
8 oscillator-mixer tube. 
‘filtered negative d.c. voltage, ob- 
d from the 1N105 crystal video de- 
circuit, varies with the strength 
e incoming signal and is fed to 
f. and i.f. stages for a.g.c. 
1-520 chassis also contains a 
sync balancing trimmer for cor- 
the horizontal syne pulse shape 
noise inverter circuit. 


FAMOUS B-29 


BOMB SIGHT 


ASSEMBLED BY SPERRY 
GYROSCOPE CO, 


Experimenters 
Physicists 
Schools 
Research Men 
Mechanics 
Opticians 
Laboratories 
Tech Institutes 
Engineers 
Repairmen 
Manufacturers 
Electricians 


Comes in three units—the main body and two at- 
tachable periscopes, 22 and 68 inches high, alter- 
nate parts of an intricate optical system made by 
Eastman-Kodak Co. Main body is x25x14 inches. 
Contains at least 8 27 VDC motors, electric heater 
and temp. control, precision sextant, dozens of 
switches and controls, hundreds of fine gears and 
driving rods all types. Shipping wt. 250 lbs. 


Cost to U. S. Govt. $21,000. 0 
Your Cost BRAND NEW.... $295 0 


Terrific Transmitter-Receiver Buy! 


FAMOUS BC-645 450 Mc.—i5 Tubes 


= BRAND NEW, in original car- 

a ton! Easy to convert for phone 
or CW 2-way communication, 
covering these bands: 420-450 
Me Ham Band, 450-460 Mc 
fixed or Mobile, 460-470 Citi- 
zens Band, 470-500 Mc TV ex- 
perimental, Contains 15 tubes: 
4-7F7, 4-7H7, 2-7E6, 2-6F6, 
2-955, 1-WE-316A. Size 102 
x131/2x43/44". Wt. 25 Ibs. 


CONVERSION DIAGRAM 
INCLUDED! 


$4.85 
$2.45 


PE-101C DYNAMOTOR for 
above BC-645 


UHF ANTENNA ASSY, for ~ 
above BC-645........... 


DY NAM OTO RS Excellent hae 


Input Used 
11A 250V .05 bet 


1 : E 
- 400V_.135A. 
: ea AC. 1.12A. 


12V 

PE-104 (Vibrator) 6V 
12V 

DM-414 (with 
filter) 14V 
28V 
27V 


ilter 
EICOR Dynamotor 
D-401 


PE-135AX (with 
filter) 24V 


GENERATOR 

GN-39-F 14.6V 25 A. 1000V_ .350A. 
(16” L, 8” dia. 50 Ibs.) 

INVERTERS 
PE-218 Inverter—Leland 
In: 28V DC—38A. 
Out: 500V 800 cyc. 80VA. 1 Ph 
PE-218 Inverter—Leland-Wincharger—GE. 


In: 28V DC—92A. 
Out: 115V 380/500 Cyc. 1500VA. 1 Ph 


SETCHELL-CARLSON 


BEACON RECEIVER 
BC-1206-C 


Receives A-N beam signals. 
Tunes 195 to 420 Ke. Size 
4x 4x 65%”. Wt. 4 Ibs. 
Complete with 5 tubes. 


BRAND 
Used, 
McElroy 
Automatic 


KEYER 


BRAND NEW 
Suitable for keying transmitter, or for code prac- 
tice. Has photoelectric cell and sensitive relay. 
Variable speed motor operates on 110 volts 60 


cycles AC. or DC. complete with 2- $27.95 


11726 and 1-117L7 tubes, your cost 


Scnsationel Buy! 
MODULATED BC-221-AK 
FREQUENCY METER 


BRAND NEW! Limited quantity, first 
come, first served! Range 125 to 
20,000 Kc, with crystal check points 
1] alt ances Complete with tubes, 
rystal, calibration charts, 

Your cost, BRAND NEW.. $210.00 
Used, Excel. Cond. with 

tubes & crystal 


HEADSETS 


HS-23 high impedance 

HS-33 low impedance 

HS-30 low imp (featherwt)...... 

H-16/U high imp (2 units) 

CD-307A cords, with PL5S plug 
and JK26 jack, 8’ long 


Excellent 
USED 


plug. BRAND NEW 
Used, excellent 


CARBON HANDMIKE, Sig Corps, 200 
ohm single button. Press to talk 
switch, 4’ cable, plug. 

BRAND NEW 


T- Lip Mike, navy type 
T- Throat Mike .. 


ARMY FIELD PHONES 


Type EE8—tTalk as far as 17 
miles. Dependable 2-way com- 
munication at low cost. Ideal 
for home, farm, field. Up to six 
Phones can be used on one 
line. Each phone complete 
with ringer. Originally cost 
govt. $65.00 each. Excel- 


lent Condition, 
fae Soa ay 


SCR-274N COMMAND & ARC-5 EQUIPMENT 
Excellent BRAND 
USED NEW 

Revr. 190-550 Ke. ..... $28.50 

Revr. 3-6 Mc. .... .. 12.50 


Revr. 6-9 Mc. 
Modulator 


% - control box.... 
3 Receiver rack ....«... 
2 Transmitter rack 


NEW COMPLETE I.F.F. 
Equipment RC-188-A 


Originally cost about $20,000 


++ » Now buy it for a tiny frac- 
tion of cost! Easily converted 
for Television, Complete assem- 
bly consists of Control unit with 
5” C.R. Tube, transmitter and 
receiver assembly (157 to 185 
Mc). Indicator unit, and Power 
Supoly (450 watts), operating 
on 110 volts, 60 cycles AC. All 
assembled. ready to operate. 62 4% 
Tubes included: 


. Weight 855 Ibs. 
complete, BRAND 


in original packing $350.00 


WILLARD 6-VOLT 
MIDGET 
STORAGE BATTERY 


3-amp hr. BRAND NEW. 
1-13 /16”"x23/". Uses 
standard electrolyte 


35/g" 


WILLARD 2-VOLT STORAGE BATTERY 


20 AMP. HR. 
BRAND NEW 


1-QUART ELECTROLYTE FOR ABOVE, 
ENOUGH FOR TWO CELLS 

7-PRONG 2-VOLT VIBRATOR, FOR PORTABLE 
AND FARM SETS (GE LB530) 


Please include 25% Deposit with order—Balance c.0.D. 


MINIMUM ORDER $3.00. All Shipments F.O.B. 


Warehouse N.Y.C. 


G & UY company 2%: 
Phone COrtlandt 7-4605 

51 VESEY STREET e 

Branch: 7123 Bryn Mawr Ave., Chicago, Ill. 


Our 


RADIO SUPPLY 


NEW YORK 7, N. Y. 
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De MAMBRO SOUND EQUIPMENT CO. 


announces 


THE OPENING OF ITS NEW 
BOSTON STORE 


Introducing: 


One of the nation's finest hi-fi sound studios featuring com- 
plete stocks and displays of the following lines: 


Stromberg-Carlson 
RCA 

Radio Craftsman 
Magnecord 

Bogen 


Rek-O-Kut 
Lansing 
Browning 
Fisher 


Mclntosh 


SEND FOR YOUR NEW HI-FI 
CATALOG NOW! 


DeMAMBRO SOUND EQUIPMENT CO. 


1095 Commonwealth Avenue, Boston 15, Massachusetts 
TEL.: ALgonquin 4-9000 


Let me show you how EASY it is to_ 


LEARN TV..i 


Edocaonel 


the practical way-- icc 


ASSEMBLE A 
+ TRANSVIsion 


“TV KIT 
Pay as You Wire $ 


I WILL HELP YOU to start learning 
TV the practical way — by 
assembling a TRANSVISION TV KIT 
in EASY STAGES. For only $39 you 
get PACKAGE #1 (standard first 
pkg. for all of our kits). This pack- 
age gives you the BASIC CHASSIS 
and over 450 TV COMPONENTS with 
complete Instructions, Drawings, 
Photos, Service Booklet, and a 
year’s subscription to my “TV and 
Electronics Notes”, When ready, 
you order the next stage (pkg. #2), 
etc. Low prices make your complete kit a terrific buy! 


ERS 6 Great TV Kits: 


EXCLUSIVE: Only Transvision TV Kits 
are adaptable to UHF. Ideal for 
FRINGE AREAS. No Previous Technical 
Knowledge required. Write now! 


TRANSVISION, INC., Dept. RN11 
NEW ROCHELLE, N. Y. 
== MAIL THIS COUPON TODAY == u= 


Mr. D. Gnessin, Educational Director 
TRANSVISION, INC., NEW ROCHELLE, N, Y. Dept. RN11 


| 
" i] 
0 I'm enclosing $_____. deposit. Send standard kit I 
i PACKAGE *1, with all Instruction Material. Balance CoD 


‘ C Send FREE copy of your new TV Kit Catalog, 


Down Payment 


a 

§ Nome 4 

Address I 

y City —____________ State i 

io sd Ses om cant Sam mS mun Gu Om Ga) Om) GD Gm om Gs om om oom Gn ant 
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Acrosound x 
"300" series 


ULTRA-LINEAR™ TRANSFORMERS 
FOR ULTRA-LINEAR CIRCUITS 


Vv optimum placed screen taps 
for U-L use 


Vv response + 1! db 10 cps to 
100 ke 


Vv flat power curve 20 cps to 
ke 


Vv the cleanest, most natural 
sound available 


TO-300 for KT 66's, 5881's, 807's 
etc. $24.75 net 

TO-310 for 6V6' s, 6AQ5's 
18.75 net 
TO-330 for pp par KT-66's, etc. 
39.75 net 
Available at leading distributors 


Complete data and characteristics 
of Ultra-Linear Circuits and Acro- 
sound Output Transformers on 
request, 


*Patents Pending 


ACRO PRODUCTS CO. 
369 Shurs Lane Phila. 28, ci cual 


Oe 


Guitar Amplifier 


(Continued from page 75) 


Because battery life is long, duel 
the small current requirements | 
transistors, the author soldered le: 
connections directly to the battery , 
rinals. Some builders might pref, 
to provide a simple socket, howeve 
so that the battery could be easily p 
moved and replaced without using 
soldering iron. 

No attempt was made to obta 
either maximum gain, maximum oye 
all frequency response, minimum 
tortion, or maximum power output 
the model assembled by the auth 
but, rather, parts values were chos 
experimentally to give a good cor 
promise between these factors co 
sistent with the characteristics of 4 
transformers and speaker employe 
Because of this, the builder may e 
ercise wide latitude of judgement 
making circuit modifications to obta 
especially desired characteristics. — 

For example, the 10 fd. coupling eo 
densers used in the model (0:, G;, ¢ 
and C;) were chosen because of reas 
availability. Much smaller coupli 
condensers will do as well, and valu 
as low as 4 pfd. or even 2 ufd. may” 
used without changing the low ff 
quency response appreciably. 

The low frequency response of f 
model is limited primarily by the le 
frequency response of the miniatu 
interstage transformers employed (/ 
T2, and T;) rather than by the size 
the coupling condensers. This do 
not indicate that the transformers a 
of poor quality. The small transfor 
ers used are of excellent quality, b 
are simply not designed as “hi- 
transformers. Their small size pr 
cludes using enough iron in_ the 
cores to insure good low frequ 
response. 

Should the builder have, or be al 
to obtain, proper interstage trar 
formers having a wider frequency 
sponse, he should not hesitate to 


= 


them. 
The builder may also find it wo 
while to experiment somewhat 
the sizes of those resistors affec' 
“bias” current and hence indivi 
stage characteristics (R:, R:, Rs 
The following technique may be u 
(a) Connect an 0-10 milliamm 
in the collector circuit of the s 
to be checked. 
(b) Connect the “Vert. Input” 
minals of an oscilloscope to obs 
the signal appearing across the 
put load of the stage (generally 
primary or secondary winding ¢ 
transformer). d 
(c) Connect a variable resistor 
resistance substitution box in plac 
the “base return” resistor. F 
(d) Connect an audio sin 
generator to supply a signal 
stage being checked. When 
ing the generator, use a block 
denser if necessary to avoid a ¢ 
in the d.c. value of the input 
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Smaller than a desk pen — [LSt. as convenient 
oe erasers 


plying a sine-wave signal to 
e, and observing the output 
the scope, adjust the value 


ng resistor that permits more 
vaximum collector current to 
ma. for the CK721 and CK- 


Baber of possible parts substi- 
swhave already been mentioned 
feral others are possible. Let 
ew a few of these. 

Mallory type 302424 transistor 


uply battery may well be | The NEW Turner C-4 Stand 


ed for the battery specified 


ea for Model 80 Microphone 


ger speaker might well be 


ene new C-4 stand gives complete maneuverability 
: : and convenience with the Model 80. It pivots the micro- 
ployed, it = be necessary to phone in a 135° arc for any operational angle — swings 
fee cose, OF COUTSE. parallel to base needing little more packing space 
builder prefers, any other than two packs of cigarettes. 


q ene ees a a The microphone is held firmly by the unique, positives 

speaker bailile. stand- action hinge, yet moves smoothly and easily to any 

saker cabinet, an old receiver desired position without adjustment. Microphone 
or even a small “overnight” quickly and easily removed. 


ht well be used. 
otary power switch may be 
and a control type switch 


This new, matching stand is solidly built of die-cast 
zinc overlaid with beautiful satin chrome plate. It 
is heavy enough to prevent tipping — it will not slide 


on sees _the “Gain” or with the weight of the cord. The C-4 stand comple- 
control used instead. ; ments the graceful shape of the Model 80; the com- 
mentioned previously, the guitar bined unit is an attractive but inconspicuous addition 
#r is not powerful enough to to a speakers’ table. Ideal for use with wire recorders, 
“as a substitute for a standard public address systems, pulpits, office and factory call 
-tube amplifier. Rather, it is systems, amateur operators and other similar uses. 
primarily to supplement the Model C-4 matching stand. 5’—27 thread. List Price-_______ $ 5.75 

n small gatherings and in the Model 80 Microphone. List Price--------------------------$15.95 


used in this application, it 
food results, and even permits 
arist to achieve some interest- 
sical effects by adjusting the 
trol. 

dition, the guitar amplifier has 
it over-all gain to permit its 
h a standard crystal micro- 
orovided the “mike” is not held 
from the mouth of the 


, that is, provided a reasonably reeGul LILerEORICc ener: 
output signal is obtained from OUer &é IMPROVE IT 7 KIT 
ike”, Used in this application, 700 e 


its the technician to perform RIVER EDGE 


THE TURNER COMPANY 


900 17th St., N. E. Cedar Rapids, lowa 
In Canada: Canadian Marconi Company, Toronto, Ont., and Branches 
Export: Ad Auriema, Inc., 89 Broad Street, New York 4, N. Y. 


jer of interesting experiments, | 36” Wide, 32" Hich —*-FQR CORNER SPEAKER ENCLOSURES 
ether Senge en Ns 25” along each side © fits any size speaker! Start with one speaker and 
BR ete set 0. Drovade "0UC- e gradually work up to a Two-Way System. All speaker 

output from a crystal or only $26.97 adapters included! Specially engineered to utilize the 
or receiver (a resistive wae 18 eat best features of a bass sreftex enclosure and a rear. 
ed in place of the usual mag- horn loa ing arrangement. q 
Bes shones and the audio sig- e odavi 
pearing across this resistor SEND FOR FREE CATALOGUE, today! 

d to the input of the am- ¥ Send 25% deposit on C.0.D.s. Deduct 2% on 

e Prepaid orders. F.0.B. N. Y. Shipping Wgt:—45 Ibs. 


‘where the amplifier is not 
led for a specific application, 
es an excellent construction 
for the student, technician, or 
r desiring greater familiarity 
ansistor circuits. _ 
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AIREX’'S New Co-Channel 
630 FA-2 inet cecscutd System 
3 MONTHS 
RMA 
GUAR. 


/ ON ALL 
> PARTS 


Les 


Tube 
Mounting ; 
Brackets Minti. 
$6.50 by R.C.A. 


Here is the most powerful fringe area 
chassis on the market today ... the one 
TV engineers and servicemen are buying 
for themselves. Clear, sharp, exceptional 
reception up to 200 miles. 


CHECK THESE EXCLUSIVE FEATURES 


@ {0 WATT push-pull audio output. Frequency 
range from 40 to 12,000 cycles @ 3 position 
fringe area switch e@ Delayed graded AGG 
system © Standard Coil Cascode Tuner pre- 
vents radiation @ Retrace Blanking Circuit 
allows you to raise the brightness without the 
annoying vertical retrace lines @ Heavy duty 
front focus control @ Automatic gain control 
potentiometer allows you to adjust the threshold 
sensitivity as low as 4 microvolts & still keep 
the full 4 MC band width © Improved sync am- 
plifier © Improved automatic brightness con- 
trol ®@ Set aligned for 21.9 MC. New Ham band 
will not interfere @ Improved fused high volt- 
age power supply gives full 14.5 ICV under load. 
Will handle all picture tubes up to 24 inch with 
full sweep @ Improved video amplifier has a 
gain of 40 @ All moulded plastic condensers 
give long life & trouble-free operation © Easily 
adapted to new UHF stations in 2 minutes by 
just changing a strip in the tuner @ Extra 
heavy duty power transformer with lagre safety 
factor @ 6CB6 tubes in Video IF to give full 
gain @ Extra filtering in power supply for hum 
& ripple-free operation @ Phono Connection & 
switch on chassis allows you to play your phono- 
graph or tuner through the built-in {0 watt hi- 
fidelity amplifier @ Extra heavy duty focus coil, 
which runs cool @ Full focus cosine yoke. 


THE ONLY CHASSIS WITH 
PUSH-PULL AUDIO OUTPUT AT 
Fed. Tax 


Included 16 i eee rena 


Complete with 12” ROLA Hi-Fi Speaker 
Detailed Service Manual & Schematic—$1 


TV PICTURE | _ 630 CHASSIS 
TUBE SALE OPERATION ¢ 91095 

Styian™ guarty Saat” | PRICE... 
TEPID s 6) ous) $27.95 

SAO Pubes «3 $34.95 TV GOLD 
21” Tube..... $39.95 

peers tube PLASTIC MASKS 
(Guar. 6 Mos.).$79.95 | 16” and 17”..... $ 4.95 
PY HE AO IEC $79.95 f 

A eases 20” and 21”..... $ 7.95 
for 24”....... FEF-SO MBAS tne kicle ciate $14.95 


BARGAIN CABINET BUY 


Beautiful mahogany consolette Cabinet 
cut for 630 FA-2 Chassis. Complete with $ 95 
mask, glass & tube mounting brackets. . e 
TINMB LONG eter stares aie crsik-s seve ele oe $59.95 
Send for complete cabinet brochure 


FREE—New TV—Hi-Fi PARTS CATALOG 


All merchandise brand new factory fresh 
- » guaranteed. 
Mail & phone orders filled upon receipt of certified 
check or money order for $25 as deposit on TV chas- 
ets 20%. Oconee items. Balance C.0.D., F.O.B. 
» Y¥. Prices Specifications subject to a) ith- 
Out notice. NO FED, TAXES TO pay. eerie 


AIREX RADIO CORP 


e 
SHOWROOM: 171 Washington Sty No You7 
Gramercy 7-9245 


MAIL ORDER: 400 Lafayette St, N. Y¥. 3 


For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. By mentioning RADIO & 
TELEVISION NEWS, the page and the issue number, delay will be avoided. 


SUBMINIATURE RESISTOR 

The Daven Company, 191 Central 
Avenue, Newark, N. J. has developed 
a new precision wirewound resistor, 
Type 1119, especially for application 
where a high value of resistance is 
necessary in a very small resistor size. 

This new resistor, although it meas- 
ures only 21/64” diameter and 25/32” 
long, is available in values up to 1 
megohm. The unit is rated at % watt 
and is non-inductively wound. Stand- 
ard resistance tolerance is + 1 per- 
cent although it can be supplied in 
accuracies to + .05 per-cent. 

Dept. SMR of the company will sup- 
ply additional information on request. 


75-VOLT "B'" BATTERY 

Burgess Battery Company of Free- 
port, Illinois has introduced its No. 
XX50, 75 volt “B” battery to the 
trade. 

The XX50 embodies new construc- 
tion features which are said to give 
the battery superior performance and 
additional power. Full details on this 
original-equipment and replacement 
battery are available from the com- 
pany’s distributors. 


“EKERADIO™ 

Ekeradio, 646 N. Fair Oaks Ave., 
Pasadena 3, California is in produc- 
tion on a miniature receiver which 
covers both the broadcast and the 
160-75 meter short-wave band. 

Housed in a plastic hinged case 
measuring 2%” wide, 3%” long, and 
1%” deep, the set weighs 8 ounces 
with batteries. The headphones weigh 


5 ounces. The receiver operates on one 
hearing aid battery and one penlight 
cell. The life of the “B” battery is 
three to four months. The penlight 
cell runs about thirty hours. 
Controls include a volume control 
and a ball-bearing tuning condenser 
and the set uses a subminiature tube. 
The “EHkeradio” comes complete with 


batteries, double headset, and anj 
kit, completely wired and tested, 


TUBE TESTER 

The Triplett Electrical Instry 
Co., Bluffton, Ohio has develop 
new proportional mutual condue 
tube tester which has been design 
handle the most perplexing tube 
ing problems in radio servicing, ij 


ql 
x 


trial, laboratory, theater and 
equipment, communications, and 1 
other fields. ‘ 

The Model 3423 tests tubes bj 
plying a high-frequency signal © 
grid and measuring the signal co 
nent in the output by a special in 


-ment circuit. This more closely 


lates actual operating condaaas 
the tube under test. % 
Tubes with widely varying cl 
teristics can be checked withou 
loading or other damage to th 
because of the wide selection 
parameters. Its flexible switchin 
in with the speedy roll chart 
quick, reliable testing. oad 
The. case is wood, gray ia 
covered. It measures 14%” x 
x 6%", be 
ASTRON CONDENSER 
Astron Corporation, 255 Gri 
nue, East Newark, N. J. has r 
new line of condensers which f 
a new concept in the design, 
tion, and performance of mol 
tic paper units. a 
Known as the “Blue-Point” con 
ers, the new components are | 
a tough, non-inflammable molded 
tic case and are permanent 
against heat and moisture 
of a special solid glass-like tk 
ting bond that becomes ar 
part of the case. 
Literature on the new “Bl 
is available on request. _ 


f 


RESONANCE INDICATO 
Dynamic Electronics-New } 
73-39 Woodhaven Blvd., Box | 
est Hills, New York has rece tl 


My 


oe ee ee a eee | A ee er Be | ee ie 


has been designed to correct the 
{deficiencies in existing, commer- 
id-dip meters. 
new unit measures the parallel- 
ant frequency of circuits from be- 
me. to above 1000 me. Because 
si small probe size, hitherto inac- 
she passive, unenergized circuits 
‘be checked and isolation of the 
od circuit, where many circuits 
close proximity, is assured. 
i> unit may be used to measure 
miesonance of r.f. coils, to search 
yehrasitic resonances, to pretune r-.f. 
vif. circuits, to provide quick 
mis for shorted turns and “Q” of 
~9 etc—all without applying power 
sve circuit under test or disturbing 
»atural environment of the circuit. 
q 


be CASCODE CONVERTER 
vhawk Electronic Research Labo- 
mes, Inc., R. D. 4, Amsterdam, 
[ 4. is now in production on a new 
Das cascode crystal converter. 
/nploying only three tubes and 
Mmuring just 3” x 3” x 5”, the unit 
9 fall enough to mount inside a com- 
a. receiver cabinet. If de- 
“%, aS many as five units may be 
sted on a standard 7” x 19” relay 
# panel. 
} 6BQ7A is employed as a cascode 
amplifier. One 6J6 combines the 
tions of crystal oscillator and fre- 
: icy multiplier while another 6J6 is 
as a combined mixer and multi- 


Stable average sensitivity is better 
mm .5 microvolt and noise figure av- 


res 5 db. The bandwidth of these 
"is is essentially flat over a 6 me. 
ze but may be peaked to favor any 
ion desired. The standard i.f. out- 
frequency is 14 to 20 mc. Other 
Huencies are available upon special 
‘er. 

nits are available to cover any 6 

segment of the v.h.f. spectrum 
ween 50 and 250 mc. 


NEW BANANA PLUGS 
"he National Company, Inc. of Mal- 
and Melrose, Massachusetts is now 
Hbroduction on a new type of banana 
he new unit, the FWT, has many 
antages over previous types, ac- 
ding to the company. Molded of 
ba-filled Bakelite in accordance with 


| 


Admiral is first with the best 
and the mostest. Your Admiral 
distributor now carries the 
most complete and up-to-the- 
minute line of TV antennas 
and accessories. See the Ad- 
miral Catalog for high-gain 
UHF antennas of the most 
advanced design . . . rotators 

. all-weather transmission 
line... mast and tower equip- 
ment for every type of instal- 
lation. 

Now you can get everything 
needed from one source, at one 
time... no need to waste time 
shopping around. Quick,close- 
to-home service. Admiral 
prices are lowest. And every 
item conforms to Admiral’s 
high quality standards. Send 
for your catalog today! 


COCOCHOOOOHLC OLE OLEH OOOHOOOOOS® 
Admiral Corporation, Accessories Division 2 
3800 Cortland St., Chicago 47, Illinois 


Please send free catalog. 


Mail coupon for 
Admiral 
CATALOG 


Name 


Address 


State 


City 


YOUR LATEST BUYING GUID 


1370 catalog pages of Official parts data 


The right part when you need it... 

This permanent, hard cover Official Buying Guide of 
the electronics-TV parts and equipment industry with 
its Compichensive index and detailed descriptive data, 
eliminates the need for all other 
files and catalogs. Radio's MASTER 
catalogs 90% of radio-TV-elec- 
tronics parts and equipment. 
Complete descriptions, illustra- 


ui 


‘i 


h 1 


No More 
Files of 


Publisher’s price 
e 1370 pages $6.50-your price 


@ 85,000 items’ 


Leese i d prices. You 
rete tions, specs, and prices 4 © 8’x11”—5 lbs. 
compare - substitute - purchase 8,500 illustrati ; 
directly from the MASTER. HENCE 
Go to your nearest supplier or write to: through your reg- 


lar parts dis- 
tributor ... 426 
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UNITED CATALOG PUBLISHERS, INC..110 Lafayette Street, N. Y. 13, N.Y. 


JAN specifications, it is styled for 

gripping. Leads can be brought 
rectly from the base of the prong 
through a hole at the bottom of. 
plug. The top of the plug has fg 


TESTED and 

GUARANTEED 
for PEAK 

PERFORMANCE! 


TO MERIT YOUR CONFIDENCE—* insure your sat. 
isfaction—Every tube we ship has been tested in a radio or TV 
set for PEAK PERFORMANCE. Each _ tube is attractively 
packaged in individual carton—and. each WINDSOR Tube you 
buy carries the full RTMA GUARANTEE! i 
Type Eac 
6806 soooeee? | 


designed to accept additional plugs. | 
contacts and screws are of nick 
plated brass. 

Drawings, specifications, and pri 
may be obtained by writing the Co 
ponents Division of the company, 
Sherman Street, Malden, Mass. 


POWER SUPPLY — 
Power Designs Inc., 119-22 Atiar 


wes 25L6GT .. Avenue, Richmond Hill 19, New YX 
wee ig rf kal! * "464 has introduced a new voltage sta 
6SD7.pbeee , ee .... .55) | lized power supply, the Model 351. 
cere eae Designed to furnish d.c. power 
6SJ7GT .. ; equipment where unusually close p 
6SK7GT V2st7eT. formance tolerances, rapid recov 
pS GT ashe le ; time, and freedom from transient 
Page : +e sponses are required, the new unit 

TABG eee ohne rated for 100 per-cent duty cycle w 

regulation held to = .1 per-cent” 


WRITE FOR Additional Tube Types and Prices. We ¢ 
also stock Special Purpose and Transmit- 25% DEPOSIT with Order. All Merchan- 


ting Tubes at similar savings! dise F.0.B. New York City. For orders less 
‘ than $10, add $1 handling cost. Deduct 
2m if full remittance accompanies order. 
All merchandise subject to prior sale and 
price change without notice. Dept. N-11. 


line variations from 105 to 125 ve 
and load variations from zero to ma 
mum output current ratings. a 

Ripple and noise level is less thai 
millivolt, internal impedance is ] 
than .4 ohm, recovery time for inst; 
taneous application of full load fron 
no-load condition is less than 8 mi 


CRYSTALS. 


FOR ALL PURPOSES 


LOW FREQ.—FT 241A for SSB, latice ; SCR. BC-610 seconds, and stability is guaranteed 
filter, %" spc. 54th or 72nd harm 522 2 banana 2 ‘ : ' 
channels listed by fund. Fractions| Yap plugs within .5 per-cent per day. 

omitted. Ye" sp %" spc. 


PEAK-TO-PEAK V.T.V.M. 

Radio City Products Company, Ii 
152 West 25th Street, New York 
N. Y. has announced an advanced 
sign peak-to-peak v.t.v.m., the M 
655. : j 
The instrument gives a true read 
measurement of complex and sinu 
dal voltages with necessary peak 
peak or r.m.s. values read directly, 


370 392 412 433 494 515 | 400 459 | 5910 2030 2415 


6 | 440 461 | 6370 | 2045 2435 
ar ee ot be a ae 441 462 | 6450 | 2065 2442.5 
442 463 | 6470 | 2105 2532.5 

375 395 415 436 497 519 | 444 464 | 6497.9 | 2125 2545 
376 396 416 437 498 520 | 445 465 | 6522.9 | 2131 2557.5 


S77 so si 48 01 szz | HF #8 | SoH 9 | 2145 2028 


379 398 419 431 502 523 | 44g 469 | 7380 2220 3237.5 


380 401 420 483 503 525 | 450 470 | 7390 | 2258 3250 
ae az 22 aed son | 495 473 | HAR) | Een 802s 
383 403 423 485 505 527 | 453 474 | 7810 | 2282.2 3520 
384 404 424 486 506 529 | 454 475 | 7930 | 2290 3550 
385 405 425 487 507 530 | 428 ayy | $1 
456 477 
386 406 426 488 508 531 | 457 479 | Ea, | 2320 3945 
387 407 427 490 509 533 | 458 480 | 299 or | 2360 3955 
388 408 429 491 511 534 99 ¢ cach 
390 409 430 492 512 536 


2 

391 411 431 493 513 537 o fox HoLDER| $1.29 Ea. 
49¢ 514 538 7 Y%" SPC. 
EA—10 for $4.50 $1.95 EA 


FT 243—'4" P IN SPC. 
4190 6206 7806; 1015 5760 5906 6340 6573 7440 
5030 6773 7840) 3735 5773 5940 6373 6575 7506 7673 
5485 6873 7873) 5305 5800 5973 6406 6606 7573 7706 99¢ 
7773 5677 5806 6273 6450 6640 7606 7973 EA—10 
5706 5840 6306 6473 6673 7640 8240 for $9.00 
49¢ EA—10 | 5725 5873 6325 6506 6706 7650 
740 Add 20c postage for each 
for $4.50 10 crystals (or less) 


TWO-STATION 
INTERCOM 


Consists of master 
and remote station, 
20-ft. of 3 wire 
cable. 115 V opera- 
tion, AC or DC. Extra 


eee $16,917 


Do not send postage—we 
ship best way, collect. 


O WIRING. Plug this adapter 
into your present tube tester 
(any make or model) and onto pic- 
ture tube. Overall length 4914”. 
Checks any picture tube, electro- 
static or magnetic 10” to 30”, right 
inside the cabinet, for cathode emis- 
sion, shorts, ‘ete. 

C.O.D., plus postage. Check or M.O., 
we pay postage. Money back guarantee. 
ACT NOW! Order Today Direct from 


et RONIc, ie 7 : 
COrp, the analysis of waveforms in 
lip er syne, and deflection circuits. 
PARTS DISTRIBUTORS, LTD. DEPT. N 2 This-vacuum-tube voltmeter feé 


~ 520 TENTH ST., N.W. - WASHINGTON, D.C. 
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23 ATHERTON STREET, YONKERS, NEW YORK 
JOBBERS: a few choice territories still available! 


peak-to-peak a.c. measuremen 
.2 volt to 4200 volts on seven 


. Measurements of .1 volt to 
its on seven ranges, d.c. meas- 
from .02 volt to 1500 volts 
Mi ranges, and resistance meas- 
from .2 ohm to 1000 meg- 


idew “HQ” models are powered 
Sx/nental 4-cylinder, water-cooled 
“Stand were designed to provide 
| pre, economical electric power 
primary and standby applica- 
31 BB cecil features include an im- 
ste magneto with special 
ih nielding which makes starting 
jand faster; a sliding battery 
284 easier servicing of batteries: 
eiflicient tested cooling system of 


94% quarts, requiring less anti- 
for outdoor winter operation; 
fuel consumption. 

ompany will supply full details 


NTERLOCK CONNECTORS 

ey Hubbell, Inc., State & Bos- 
Ave., Bridgeport, Conn. is cur- 
offering a new line of interlock 
al connectors which features 
tic locking connection that can 
disconnect accidentally. 
interlock plug locks automati- 
hen plugged in and can be 
y and easily disconnected when 
. This locked, vibration-proof 
tion has constant low-contact 
mee and actually makes contact 
separate surfaces which are 
constant coil spring pressure. 
ecrease in contact pressure on 
ntact surface will be automati- 
nereased on the other surface. 
‘ral different connectors are now 
dle and full details will be sup- 
yy the company on request. 


RADIG CONTROL UNIT 
tronic Model Engineering, Inc., 
Alta Avenue, Baltimore 6, Md. is 
duction on a 27.255 mc. superhet 
er which has been designed for 
pes of radio-controlled airplane 


set features high sensitivity, 
stability, a tuned r.f. input am- 
two if. stages, five standard 
-type tubes, slug-tuned coils, 
ull size (3” x5”). : 

mpanion crystal-controlled bat- 


1953 


tery-operated transmitter is also avail- 
able for use with this receiver. 


ALLIGATOR CLIP 
A fully-insulated alligator clip which 
greatly facilitates the testing of live 
circuits in television and radio receiv- 


ers, and in electrical equipment in gen- 
eral, has been brought out by the Insu- 
line Corporation of America, 3602 35th 
Avenue, Long Island City 1, N. Y. 

The spring-loaded jaws, which are 
actuated by a thumb button in the 
body of the clip, hold firmly on con- 
ductors up to % inch in diameter. Con- 
nection to the clip is made with stand- 
ard banana plugs. The new clip is 
available in two body colors: No. 524B 
in black and No. 524R in red. 


SCOPE CALIBRATOR 
Electronic Instrument Co., Inc., 84 
Withers St., Brooklyn 11, N. Y. has 
released a newly-designed oscilloscope 
voltage calibrator, the Hico Model 495. 
The new instrument provides an ac- 


see your jobber 
for this 


at $40.00.) 


your Jobber has these kits in stock. 


Here’s a or you can’t afford to miss. You 
get a basic balanced inventory of fast- 
moving ‘“Telechiefs”—assortment based on 
national popularity—-PLUS a heavy gauge 
steel chest with two extra drawers for small 
parts—PLUS your choice of 100 attractive a . 
folders to promote your ‘business. You get ' Papate 
all this for only $24.00—the dealer net 
price of the capacitors alone. (They list 


Get acquainted with the Telechief today— 


SANGAMO ELECTRIC CO. 


It’s HERE—Sangamo’s new premium molded paper 
tubular capacitor that will outlast and outperform any 
other tubular... built for better TV performance, 


You can have 100 of any of these 
business-building folders without extra 
cost—a sample of each is enclosed in 
the kit. 


ate whokrse choose Sangam 


SC53-6A 
MARION 
ILLINOIS 
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Trreblectek 


CONVERTERS 


CHANGE 6 OR 712 VOLT D.C. TO 
v 710 VOLT A.C. 60 CYCLE 
Just plug into Cigar Lighter on Dash. 


Travtlectric. 


Super 
Model 6-71160 
60 cycle 
60-75 Watts 


$3 7 


Operates 

@ Dictating Machines 
@ Turntables 

@ Small Electrie Drill 


Travtlectric 


Master 
Model 6-51160 
60 cycle 
40-50 Watts 


$2.4°5 


A"x5"x6" 
@ Wire Recorders 
' @ Amplifiers 
@ Soldering Iron 


Ax 5"x6" 
@ Curling Irons 
@ Radios 
@ Turntables 


Operates 
@ Small Dictating Machines 
@ Test Equipment, etc. 
@ Portable Phonographs 


TravElectric 


Senior 
Model 6-1160 
60 cycle 
35-40 Watts 


$] ye 


Size 22"x2 "x42" Operates 

@ Test Equipment @ Short, Long Wave Radios 
® Turntables @ Portable Phonographs 

@ Lights @ Electric Shavers, etc. 


Travtlectric 


Midget 
Model 6-11160 
60 cycle 
10-15 Watts 


$1195 
LIST 
Size 2”x2"x3 V2" 
Operates Test Equipment, All Electric Shavers 


Fully Guaranteed 


See Your Jobber or Dealer 


TERADO COMPANY 


MFRS. OF PRECISION EQUIPMENT 
1068 RAYMOND AVE. e ST. PAUL 14, MINN. 
In Canada write: Atlas Radio Corp., Ltd. 
560 King St. West, Toronto 28, Ont. 
Export Sales Division: Scheel International, Inc., 
4237 N, Lincoln Ave., Chicago 18, Ill., U. S. A. 
Cable Address=Harscheel 


me 
eS | 
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curate peak-to-peak voltage measure- 
ment of complex TV waveforms re- 
quired to test and align TV receivers 
in accordance with the manufacturer’s 


specifications. It may also be used to 
calibrate the vertical, horizontal, and 
intensity axis of any scope. 

The unit is available in two forms— 
factory wired (Model 495) and as a 
kit (Model 495-K). The company will 
supply full details on this or any other 
unit in its test equipment line upon 
request. 


PRECISION RESISTORS 

Arnhold Ceramics, Inc., 1 East 57th 
Street, New York 22, New York is 
offering a line of ‘(Chemo Carbon” pre- 
cision resistors for critical circuit ap- 
plication. 

Based on a process developed by 
Stemag Corp. of Germany, the new 
resistors feature smaller temperature 
coefficients, greater stability under 
humid conditions, small changes in 
resistance values over long periods of 
time, a reduction of noise level and 
low-frequency characteristics, and 
greater uniformity in large production 
runs. 

Full details on these precision film 
resistors have been included in Bulle- 
tin 1 which is available from the com- 
pany on request. 


LINE VOLTAGE ADJUSTER 
P. R. Mallory & Co., Inc. of Indian- 
apolis has introduced a new line-volt- 
age adjuster and isolation transformer 
which has been developed especially 
for radio and television service shops, 


industrial service shops, and labora- 
tories. 

Designated as the type LVA2, the 
new unit comes completely enclosed in 
an enamel metal case. It provides in- 


finitely variable a.c. line aa 
from 90 to 130 volts at 1200 watts 
finitely variable low voltage from 
40 volts a.c. at 4 amps in the igsolg 
position or 8 amps in the common 
position; and an isolated, infin 
variable 90 to 130 v. a.c. output af 
watts. 

Write the distributor division of 
company, P.O. Box 1558, Indiana 
for additional information on this | 


SEALED TRANSISTORS 

General Electric Company, Syrac 
N. Y. has announced production of 
all-welded junction transistors witl 
sentially infinite life expectancies, 

The new units are evacuated, 
metically-sealed, and of all-we 
metal construction. They are the 
to have all-welded construction, w 
eliminates the aging effects of n 
ture and trapped solder flux fume: 

The welded metal construction 
lows power ratings of almost one y 


with two units in a class B push: 
circuit. They have been demonstr 
to operate under water at temy 
tures up to 100 degrees C. 


% 


The electronic components div. 
of Stackpole Carbon Compan 
Marys, Pa. has announced the 
standard 1% watt fixed compositi 
sistors are now available with 
cially-formed and trimmed leads 
printed circuit applications. 

This new feature facilitates the 
dling of resistors when ass 
components on the standard 
printed wiring base. The hot-tin-d 
leads are cut and formed for a- 
“spring fit’ and extend through 
printed circuit base just far 
for easy soldering. Resistors. sn 
place: | 

Samples and full details will 
to quantity users on letterhead 
to the manufacturer. - 


STACKPOLE RESISTORS ~ 


MIKE CLAMP 

Atlas Sound Corp., 1451 39th St 
Brooklyn 18, N. Y. has release 
new Model SK-1 “Sky Hook” v 
sal clamp designed to solve mi 
ficult problems of microph 
tioning. sa 
The SK-1 fastens securely to al 
every type of surface ledg 
pipe, or irregularly-shaped s 
Full details from the compa 
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fim with the zero-level pairs. No 
ealk has resulted and we save 
maj hundred feet of cable and con- 
4 the omission. The same cir- 
® vel grouping is carried out in 
»‘jall audition or practice studio 
Seicontains a scaled-down version 
fitequipment in the main studios. 
» im “dbm” refers to single-fre- 
em, sine-wave power 10 db above 
yim material peaks read on the 
fier.5 


+4 Detailed Audio Layout 


Seiprincipal circuits are shown in 
ick diagram, Fig. 5. The sources 
emit signal are four studio micro- 
»#% a control room microphone, 
ygnounce booth microphone, two 
§0C1 turntables, and six incom- 
ote lines from points around 
Slocum. All of these feed into 


a standard sound-effects filter 
severberation (echo) generator, 


?9600-ohm line-level output of the 
'@ (actually plus 18 dbm) is fed 
Ssh a limiter amplifier to a UTC 

W hybrid coil. This is a double- 


makes two 600-ohm outputs 
here there was only one be- 
mOne of these secondaries feeds 
h an equalizer to a recording 
ier which drives the two disc 
ers fitted with Fairchild hot- 
gear. This consists of a control 


5 icquer coating of the recording 


7O provide an extremely quiet 
The other hybrid secondary is 
2d by a 600-ohm resistor to pro- 
terminated 600-ohm circuit 
which is bridged the high- 
‘ance input of the rack-mounted 
ecorder. 

i equipment, and all lines, trans- 


se the CBS-pioneered single 
* instead of the conventional 
ast-type double jacks, to save 
and eliminate possible polarity 
in patching. The amplifiers 


bcording channels are wired to- 
c through the auxiliary or “nor- 
Wcontacts of their jacks as shown 
. 4. As a result, no patch-cords 


hannel line-up and it is easy to 
hy this arrangement is called the 
al-through” jack system. On the 
% hand, items used only occasion- 
such as sound-effects filters, re- 
tration generators, remote lines, 
e patched in as needed. And of 
, any of the normalled equip- 
can be re-connected differently 


ly. This arrangement provides 
pxible system which facilitates 


ORDER BY MAIL FROM WHOLESALE RADIO 


Equal To $75 Motorized 
TV Aerial Systems 


360° SUPER DIRECTRONIC 


Electronically Rotates in All Directions 


Exclusive Snyder 
Engineering and 


design cuts costs to $2495 


Powerful, 24 element 2 bay Di- 
rectronic antenna: is electronically 
beamed to any transmitter. in 
fringe area by 6-position selector 
sw. No moto ee icity. 
Hatremely hig D a 


ON 
R, 100’ TUBUL AR 
UNIVERSAL U 


Order Snyder model 


Ax: 
4 BAY “SUPER DIRECTRONIC 


For ultra fringe, $44.95 


Model AX-548 
i Se ee ee Be 
Cover All VHF Channels with 2 Arrays 


SNYDER BROAD BAND YAGIS 


@ Higher Gain Than 
Conventional Yagis 


®@ For Fringe and 


Ultra Fringe 
High signal level for 
sharp bright pictures. Hi- | 
Rena =” aluminum ele- 
ments; on low band; 9 | 
on high band. Complete Bee $9 95 
. 


with universal U clamps. 


saver designe SP8E™ Gh 7 thru a3 $4.95 
A 
Fe | ALL CHANNEL UHF 
hed BOWTIE & REFLECTOR 
is All pre-assembled, Just unfold, 
ig tighten and erect. Hi-tensil alumi- 


num bow. All-welded steel screen, 
all-weather zine-plated. U clamp 


included. Model UHF-5 
With Corner Refiecters = e SO-49 
Stop Fiddlin’ With Your Indoor Antenna!!! 
UHF/VHF DIRECTRONIC 
INDOOR TV ANTENNA 


Flick of beam selector switch electronically ro- 
tates antenna for clearest picture on any channel 
instantly. Equal to outdoor antenna in metropoli- 
tan areas. Channels 2 to 83. 95 
Model 38D ..cue seer cesasveveccuce 


Write for Quantity Prices 


GENERAL ELECTRIC and 
WESTINGHOUSE TUBES 


4 ...4- $0.83 G6BE6 $1.03 12AT7 -$1.43 
1A7GT 1.33 6BG6G 2.60 12AU7 ... 1.20 
1B3GT 1.33 6BK7A 1.60 12AX7 ... 1.28 

RS. wie 1.18 6BL7GT 1.60 12BE6 ... 1.03 
1X2A 1.30 6BQ6GT 1.90 12BH7 ... 1.38 
3Q5GT 1.40 6C4 ..... -80 12BY7 -- 1.35 
5U4G -88 6CD6G 2.40 12SA7 +. 1.03 
5V4G 1.33. 6F6GT 1.00 2SK7_... 95 
SY3GT -68 636 ..... -25 12SN7GT.. 1.18 
6AB4 - _.90 6K6GT 90 12SQ7_... -85 
6AGS 1.10 L6G .. 60 25W4GT.. 1.03 
6AKS 2.18 6SN7GTA 1.18 25Z6GT .. .98 
6ALS .88 V6GT oo W4 ...e 68 
6AUSGT 1.35 6W4GT 95 35Z5GT .. 7O 

U6 93 6W6G 1.20 B5_.... 1.03 
Saves 1.60 Sxsar . He SOL6GT .. 95 

cs 00 NZ ..eee 117Z3 80 


mg) FREE! 


Write for new value-packed "'FYI'"' bulletin 122 
Write for our big audio guide, ‘'Hi-fidelity Magic." 


GENERAL ELECTRIC 


HIGH FIDELITY 
CUSTOM MATCHED ENSEMBLE 


PREAMPLIFIER A1-200. Completely self-contained, self- 


powered unit functioning as an equalized preamplifier 
for variable reluctance cartridges. Adj. record com- 
pensation. Program input selection. Individual bass 
and treble tone controls. Loudness control. Inputs: 


variable reluctance pick-ups; FM-AM tuner; 

TV ‘sound ior ‘tape recorder, «2... -%...> Mi $57.95 
POWER AMPLIFIER A1-300. 10 watts output. Freq. 
response: 30 to 15,000 eps. plus or minus $47 75 
2 db. 4-8-16 ohm speaker output. . 
12” DUAL COAXIAL SPEAKER A1-400. Freq. _re- 
sponse: 40-15,000 cps. 8 ohms imp. 25 watts. New 
features include slotted baffle plate and $4 95 
pressure equalizer. ....e essere eer eereees 

DELUXE TONE ARMS. For home or broadcast station 
use. Calibrated stylus pressure adj. 1 to 10 grams, 
12” arm, A1-500—$24.95. 16” arm 

I NGTET oR Riga sa ne iets EAP oo GRU Senn $25.95 


''The Very Best'' says High Fidelity Mag. 


F | S ied E HI FIDELITY 


UNITS 
50 PREAMPLIFIER 


Complete, professional equalization set- 
tings and tone controls; genuine FM 
loudness control; five inputs with five 
independent input level controls. 2 
cathode follower ONE self-powered. 


Ch With blonde or 
assis Mah. 

Only = $89. 50 cab. . $97.50 
FM-AM Tuner 50-R 
Armstrong system, adjustable AFC with 
switch. Adjustable AM _ selectivity. 
Separate AM and FM front ends. Cath- 
ode follower output. Extreme sensi- 


tivity, low $164. 50 


distortion 


50 Watt Amplifier 50-A 
Finest all-triode amplifier. Uniform 
response within .1 db, 20 to 20,000 
cycles. Less than 1% 


distortion at 50 watts $159.50 


PRECISE 300 K 
1” SCOPE KIT 


Sensitivity—Less than 10 mv. 


Has true electronic sweep mag- 
nifier. Astigmatism control. 
Push-pull vertical from i 
thru output; push-pull 
zontal. Internal blanking and Z 
modulation with blanking am- 
plifier. Driven and non-driven 
sweep. Over 5 MC flat response 
(3. db.) DC amplifiers. Cathode 
follower input on vert. and 


horiz. Internal calibrator. Horiz. and 
vert. steoping attenuator. NEW 7” 
tube. Hichest sensitivity, COMPLETE 


WITH ALL TUBES, HARDWARE AND 
STEP-BY-STEP CONSTRUCTION BOOK. 
BIG NEW 814” SCOPE 3008K with additional 
Features > aicit\ic. feveyeiete teres es elevate eiteeisue hel eels $129.50 
630K RF-AF-TV & MARKER GENERATOR KIT. .$33.95 
(630KA pre-assembled head $38.95) (630W 


WIPE sony ns cls ot oe ws ene 66 evs a os $53.95) 
635K UNIVERSAL AF SINE, SQUARE & PULSE 

GEN ERAN HOLT Soke 10 ie alee ef olienereteipierelonete $33.50 
Monae POG: Fave forahaloliel snetaL ate) as orvcliultelte! ciel oxelotelete tele $52.50) 

10K RF SIGNAL GENERATOR KIT ........ $23.95 
praa pre-assembled head $28. 35). (610 wired $39.95) 
9O07KVTVM KIT WITH 71/2” METER........-.- $38.98 
(BOT WATE cious, «0010 sree eleie vie ly «cise they dve ieee 


WHOLESALE RADIO PARTS CO. 


311 W. BALTIMORE ST., BALTIMORE 1, MD. 


' FACTORY REPAIRS | 


ON ALL MAKES AND TYPES OF 


TEST EQUIPMENT 


a 

| 

| Write for BIG NEW FREE Catalogue 
| 

* 


GENERAL ELECTRONIC DIST. CO. 
mu 98 PARK PLACE, NEW YORK 7, N.Y. om 


ANOTHER OUTSTANDING JOBBER 
RADIO SUPPLY & ENGINEERING CO., Inc 
85 Selden Ave. 
Detroit 1, Michigan 


HAS THE 
SENSATIONAL NEW 


yElCO Ty. 
VTVM KIT 


IN STOCK! 


D a om oo 


Now Ready! New Sprayberry Book! 


“HOW TO CONVERT TV SETS 
for LARGER PICTURE TUBES” 


Covers Step-by-Step Methed 
for Converting any TV Receiver 


How TO 
CONVERT TV 
RECEIVERS FOR 


dancer PICTURE This. new book opens ex- 

ruses ceptional extra money op- 
portunity for the alert 
serviceman .. . convert- 
ing older small screen TV 
sets to modern, large screen 
17”, 21” or 24” receivers. 
Fully illustrated with dia- 
grams, charts and pictures. 
Covers every step: plan- 
ning, wiring, final adjustment. 
Special introductory price—50c. 
Mail coin (no stamps please) 
today. 

SPRAYBERRY ACADEMY OF RADIO 
111 N. Canal St., Dept. 49-C, Chgo. 6, III. 
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24 HOUR 
DELIVERY 
|FROM STOCK! 


RELAYS 


Our stock of more than a 
million relays —in overa 
thousand different types 
—is the world’s largest. 
Don’t delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 


Telephone, wire or write 
for quotations. 


NEW AND MORE 
COMPREHENSIVE 


1953 


RELAY SALES 
CATALOG 


NOW READY 


Be sure to send 
for your copy 


JIN eee 
ale 


833 W. CHICAGO AVE. 


DEPT. 8, CHICAGO 22, ILL, 
200 


troubleshooting, equipment substitu- 


| tion, and special set-ups. This last is 
a great convenience when the staff 


includes enthusiastic pioneers contin- 

ually striving for unusual effects. 
The arrangement of the racks is 

shown in Fig. 1. Rack 1 is located 


'alongside the Presto 6N_ recording 
| lathes and includes from top to bot- 


tom the Western Electric 1126C lim- 


| iting amplifier, vu meter, Presto 85E 


disc recording amplifier, RCA tube- 
check voltmeter, McIntosh 20W2 re- 
cording amplifier, UTC 3AX equalizer, 
and RCA BA2C preamplifiers. Rack 2 
contains utility amplifiers, Hallicraft- 
ers SX32 communications receiver, 
talkback amplifier, main patch panel, 
utility pad and transformer panel, 
cueing amplifier, and terminal blocks 
behind the blank panels at the very 
bottom. Rack 3 includes the Stancil 
Hoffman R4 tape recorder, patch 
panel, elapsed-time indicator assem- 
bly which totals the hours of use of 
major equipment items, reverberation 
generator, RCA 4917 sound-effects fil- 
ter, and RCA BA2C preamplifiers to 
make up for losses in the filter. 


Special Features 


While the equipment and over-all 
audio layout conform to standard 
broadcast practice, the nature of the 
studios as student laboratories re- 
quires additional features not usually 
found in commercial facilities. For 
example, with large numbers of inex- 
perienced personnel coming and going, 
wires and cables trailing across the 
floor must be held to minimum num- 
ber and length. Thus a.c. power is 
available every eighteen inches from 
“wired plugmold” run inconspicuously 
along the top of the baseboard. At 
the end of the day, a switch at the 
studio door turns off the power and 
also kills a red tell-tale light visible 
through a port in the studio door. Re- 
ceptacles for all four studio micro- 
phone channels are available at sev- 
eral points around the studio in the 
hollow chair-rail which serves as a 
wiring duct. This duct also carries 
utility audio circuits to multiple out- 
lets around the room. One of these 
circuits provides feed for program 
phones which may be plugged in by 
students on some types of shows to 
obtain aural cues from _ preceding 
parts of the program. The chair-rail 
duct also carries a grounding bus to 
which student-operated tape machines 
and sound effects turntables may be 
grounded to keep down hum. 

The ‘“on-the-air” sign is controlled 


-by a separate switch instead of by 


contacts on the console microphone 
keys, to permit the sign to be lighted 
when only student-operated tape re- 
corders are being used. When this 
very versatile sign goes on, it ener- 
gizes a relay which silences the studio 
telephone and intercom and _ substi- 
tutes a red light for the call buzzer. 
At the same time, another relay 
switches the talkback amplifier out- 
put from the studio speaker to a spe- 


cial pair of studio phones worn by a| 


New 
Guaranteed 


TUBE 


4X150A ..22.50 
Pl . 4.50 72 


OB2 : 1.25 
0C3/VR105 1.00 
‘90 

1 


HIGHEST 
PRICES FOR 


ee ee = 


* 
VPAPPSSOPACMANAN, 3 4 
DMONONORKOOHOUNAD ry NWN Oe 
CUMUMONHUVAQCUON 


75 
-95 
75 

95 
.50 
-50 

50 
95 
-50 
.95 
.50 
95 
-95 
-95 
-9S 


types of Transmitting Tubes. If you don’t see 
WRITE. Prices subject to change without not 


Californians add sales tax. Add postage to order. 


ELECTRONIC: 
Dept, R-2é 
7552 Melrose A 
Los Angeles 4 
California 


STAV ON THE A 


WHEN POWER FAILS... 
an ONAN Electric Pla 


Model 10EL, 1OKW A, 


W hen storms, floods, or fires int 
electricity and force you off the aif, J 
lose listeners and income. 
against loss, assure vital public s 
during emergencies by installii 
Onan Electric Plant. Onan S 
Electric plants serve many network é 
private stations. Gasoline driven av 
matic models to 50,000 watts. 


PORTABLE ELECTRIC PI 
FOR MOBILE RADIO 


Supply A.C. power for 
casting at scene 0} 
Light in weight. Can 
ried by hand or 1n tf 
car. A.C. models: 
3,500 watts. ‘ 


Write for FREE’ 
'D. W. ONAN & SONS 


7899 University 
Minneapolis 14, Min 
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Onan 


PRODUCTS 


Ste 


mdr an assistant instructor. 
=3ingement silences the studio 
jspeaker while on the air— 
ssjiase—and at the same time 
e possible for the director to 
“ujverbal contact with the stu- 


sir feature of the studios re- 
ney student consideration is 


»4} studios will each accommo- 
‘) students seated as an audi- 
eodemonstrations. On the other 
»ipermit simultaneous use by 
yizroups for tape sessions, a 
-juble-velvet stage curtain can 
"Sa across each studio to form 
“dice rooms. The sound absorp- 
ihe curtain makes it possible 
) He a tape recorder speaker at 
suvolume on both sides without 
uhutual interference. The con- 
Stis, 14 by 19 feet, are twice the 
©%e in order to accommodate 
tmitudents seated as observers. 
ealilosophy of the Armed Forces 
fion School is that instruc- 
“Srogram production should be 
'9the professional level, imple- 
®o.y a laboratory studio plant 
idarable technical performance. 
Yitallation described was de- 
® meet this standard. 


REFERENCES 


OW, Hugene F.: “Radio Studio—Mili- 
‘Syle,’ Signals, March-April 1950. 
Men & Harris: “Acoustical Design in 
ecture,” John Wiley & Sons. 
Vontrol of Sound in Broadcasting 
s,”’ Johns-Manville Company pam- 


% George M.: “Acoustic Problems,’ 

Bipinics, May 1948. ; 

Howard A.: “Audio System De- 

undamentals,’” Audio Engineering, 

ber 1948. 

Pan, William S.: “Columbia Hot 

§ Recording Technique,’ Audio En- 

wng, June 1950. 

Howard A. & Monroe, Robert B.: 

le Jacks for Broadcast Applica- 
tAudio Engineering, July 1947. 

®, Eugene F.: “An Instructional 

ast Studio,’ Audio Engineering, 


ber 1949. 


The "Compentrol"’ 
ontinued from page 79) 


pm them as to their experi- 


ompentrol” is currently avail- 
plain and switch type, % meg- 
d 1 megohm values. See Cen- 
catalogue.’ 
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ALL-CHANNEL ue CONVERTER 


[es BLONDER-T 


Manufacturers of TELEVISION AMPLIFIERS, UHF CONVERTERS, 


ONGUE LABORATORIES 


MIXERS, DISTRIBUTION UNITS and TV ACCESSORIES 


WESTFIELD, N. J. 


R9 PLUS DX SIGNALS POSSIBLE—NO 
SMALL AREA REQUIRED FOR 
INSTALLATION 
10—20—40 METER GROUND PLANE ANTENNAS 
ARE PRACTICAL USING OUR _ LIGHTWEIGHT 
MOLYBDENUM STEEL WHIPS. COPPER PLATED 
with baked paint finish, threaded tapered sections, 
standard 3% threaded stud on bottom section. Five 
16 ft. elements suitable for 20 meter ground 


SS aus sel ol cl agiay SPatleh ale: lolipde: leh eee a lollednvalldscnleife erate avin $ 


ICES, 
threaded sections, swell for 
with ground planes for 40 meters.....- esas 
16-FOOT MOBILE WHIP ANTENNA..... eerece 


BRAND NEW DYNAMOTORS 


12/24 VOLT INPUT, 400V/150 ma. output, will 
deliver 350V/200 ma. 
12/24 VOLT INPUT, 
PE-101C DYNAMOTORS, 
cartons, operates on 6, 
nomical mobile power... 


12, 


DRY CHARGED PLASTIC CASE STORAGE BATTERIES 


2 VOLT 20 AMPERE, Willard BB-54.....++.- 
4 VOLT 40 AMPERE, Willard BB-40-4.....- . 
@ VOLT 40 AMPERE, Willard BB-40-6......- 

6 VOLT 6 AMPERE MINIATURE Willard NT-6 
COMBINATION A & B DRY BATTERY PACK, 
4l2V, 90 & 150 outs GEN Ideal for compact 
mobile equipment supply. ...+--.++s- ss see 

LINK & 'BOSCH MOBILE POLICE RECEIVERS, 
5 tubes (RF stage) fixed tunable 2-3 mc band, 
adjustable squelch control. Ideal for HAM, C.D. 

MARS & MARINE MONITOR SERVICES. Used 
put guaranteed operating condition. Complete 
with new 6 volt imput dynamotor & Jensen 5) 

PM Speaker, special...-- Mieieteve se 


TVI 


19.95 


3.75 


11.95 
12.95 


4.45 
95 


4.95 
5.95 


13.95 


KURMAN BK-35, 10,000 ohm at 14 ma. SPDT.. 
PETERSEN Z9A, 27.255/.04 tolerance, W/socket 
LORENZ RECEIVER. COMPLETE ready for inst. 
DITTO. WITH SIGMA 4F and ED MARK III 

Escapement, complete sets, not a kit... 
PARTS KIT TO BUILD YOUR OWN, WITH TUBES 
MILLER RECEIVER PARTS KIT, WITH SIGMA 
4F RELAY AND DRILLED BASE...........-+ . 
OSR TYPE QUENCH COILS for all hard tube sets 
2 VOLT VIBRATOR POWER SUPPLY PARTS KIT, 


complete with drilled chassis........ ipa 
PRECISION WESTON 2” SQUARE PANEL METERS 
0-5 ma., $2.95; 0-50 ma., $3.45; O-1° ma., 
$5.95; 0-500 ua. wee. eee eee ect ee eee ene 


FLEAWEIGHT HOOKUP WIRE, 25 feet of 5 colors 


LINEN BASE BAKELTTE BOARDS FOR ALL RE- — 


CEIVERS....$0.25; DRILLED BOARDS...... . 
ESSCO SUPER 5 WATT TRANSMITTER, a 2 tube 
full 5 watt job with built-in 2 volt battery & 


SIGMA 4F RELAY REPLACEMENT COILS, 2000, 
3000 & 10,000 ohm units, available, for repaiting 
defective relays : 

MICRO-SWITCH KEYER SWITCH.... 
SEND FOR FREE CATALOG. 
TEE ON ALL ITEMS. 
age, excess refunded. 


ELECTRONIC SPECIALTY SUPPLY CO. 


S8 Walker Street, New York 13, New 


BUY ESSCO FOR BEST R/C VALUES 
SIGMA 4F RELAY, 8,000 ohm, top value...... $ 4.95 


MONEY BACK GUARAN- 
SAVE €.0.D, FEES, include post- 
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ecee tO Servicemen 
who really want to 
learn to use the 


OSCILLOSCOPE 


fully and accurately! 


A complete 
guide to using 
the handiest 
service instru- 
ment of all... 
--- On all kinds 
of jobs!... 
Written so you 
can really 
understand it 


MODERN OSCILLOSCOPES 
AND THEIR USES 


By JACOB H. RUITER, Jr. 
of Allen B. DuMont Laboratories, Inc. 

326 pages, 370 illustrations, $6.00 

Like most servicemen, you’ve proba- 
bly read a lot about oscilloscopes—but 
still don’t know how to use them as well 
as you’d like to. 

If so, here’s the book you’ve been 
looking for! 

In MODERN OSCILLOSCOPES AND THEIR 

USES, Mr. Ruiter starts right at the beginning. He 

shows how oscilloscopes are designed and how they 

work. Then he explains exactly how, why and where 

to use them. 

No involved mathematics. No puzzling theoretical 
discussions. Instead, this world famous authority gets 
right down to earth in answering the questions that 
have probably kept you from taking full advantage of 
the money-making service possibilities in oscilloscopes. 


HOW TO HANDLE TOUGH JOBS 
EASIER AND FASTER 


From routine trouble shooting to han- 
dling the toughest realigning and _ad- 
justing jobs, each operation is carefully 
explained. These include determining 
where and how to use the oscilloscope; 
how to make connections; how to adjust 
circuit components; how to set the controls—AND, 
ABOVE ALL, HOW TO ANALYZE PATTERNS. 
From dozens of pattern photos you see and learn to 
recognize patterns that are wrong, nearly right and 
exactly right! 


SAVE HUNDREDS OF DOLLARS 
IN AM-FM-TV SERVICE TIME! 


Busy servicemen have told us that 
the television service section of MOD- 
ERN OSCILLOSCOPES alone is worth 
the entire price of the book. Here you 
get exact procedures for aligning the I-F 
stages; aligning V-F tuned circuits in 
the mixer stage; checking gain of the picture I-F stage 
by stage; troubleshooting the sweep circuits . . . and 
dozens of other jobs. Similar big sections cover use of 
the oscilloscope in AM and FM radio servicing and 
other electronic uses. 


No other type of specific service training can mean 
so much fo you in terms of increasing your efficiency 
_and earning power. Use coupon today! 


READ IT 10 DAYS at our risk! 


Dept. RN-122, RINEHART BOOKS, Inc. 
Technical Division - 
232 Madison Avenue, New York 16, New York i 
Send MODERN OSCILLOSCOPES AND 
THEIR USES for 10-DAY FREE EXAMINA- | 
TION. If book is satisfactory, I will then send you 
$6.00 promptly in full payment. If not, I will return | 


book postpaid in good condition and owe you 
nothing. 


Employers’ Name and Address L 


Price outside U.S. A., $6.50, cash only. 
| Fg you return book within 10 days. Be Sic ds I 
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International Short-Wave 
(Continued from page 132) 


Argentina—LRS2, 9.310, noted clos- 
ing 2200 in Spanish; classical music 
weekdays after 2000. (Kahan, Calif.) 
SIRA, 15.345, Buenos Aires, noted in 
English 1845-1930, excellent level. 
(Zirkle, Va.) 

Australia—VLC9, 9.615, is good level 
in Eastern North American “morning” 
beam 0700-0845, news 0715, 0815; Dx 
session Sun. 0830. (Welch, Mass., oth- 
ers) 

Belgiwm—Belgian Congo—The Bel- 
gian Short-Wave Service is currently 
scheduled over 6.000, 1300-1600 French, 
English, Swedish; 9.144, 1815-1930, 
French, Dutch, also 1930-2200 on 9.144; 
in parallel on 9.655 (OTC, Leopold- 
ville); 1200-1615 in Dutch and French, 
9.745; same channel in Portuguese, 
Spanish 1615-1800; 11.850 in French, 
Dutch 0700-0800, 1200-1245, 1300-1600; 
15.335 in French, Dutch 0600-0800, 
1200-1245; 17.860 in English, Dutch 
0500-0600, in French, Dutch 0600-0800. 
GSW.G= Eondon- KwolleNiey) Ome? 
9.655, Leopoldville, good level in Eng- 
lish 2000-2200 closedown, relaying 
ORU. (Boyce, N. J.) ORU, 9.767, Brus- 
sels, is good level same time. (Ress, 
INE Ye)) 

Bolivia—CP38 or Radio Illimani or 
both may be “looking for a_ hole;” 
someone pops up once in a while any- 
where from 9.450 to 9.497 at various 
times 0600-0730 and 2005-2115. (Stark, 
Texas) 

Brazil—A “Radio Cultura” outlet 
has been noted on 6.165A to 2300 close- 
down when played several notes of 
“Smoke Gets in Your Eyes.” (Stark, 
Texas) ZYB8, 11.765, noted 1630; 
ZYC8, 9.61, heard 1635. (Mesquita e 
Sousa, Portugal) 

A new station is “Hmissora Univer- 
sitaria” of the University of the State 
of Rio Grande do Sul, on the air Mon.- 
Fri. on 3.945 at 1800-2000; mostly clas- 
sical recordings, with a few lectures in 
Portuguese by University professors; 
announces as “‘the pioneer of the Uni- 
versity stations in Brazil.” Radio Difu- 
sora Brasileira, Uberlandia, State of 
Minas Gerais, now operates in the 126- 
m. band on 2.340 with call of ZYV30, 
500 watts; is scheduled 0530-1200, 
1500-2100; wants reception reports and 
is having QSL cards printed; has been 
heard in Canada. (Villela, Brazil and 
others) 

British Honduras—Radio Belize, 
4.950, fair some days with BBC news 
relay 2000, followed by sports round- 
up. (Saylor, Va.) 

Bulgaria—Radio Sofia lists English 
1500-1515, 1615-1645, 6.070, 7.670; 1800- 
1815, 2000-2030, 9.700; latter good 
level 1800-1815. (Boepple, Ohio) ° 
_ Canada—CFRX, 6.07, Toronto, Ont., 
is often quite good mornings, after- 
avon, or evenings (EST). (McEwen, 

China — Radio Peking, 15.060AV, 
noted with English 0400-0427. (Saffle 
DX-ing Club, Sweden) On West Coast, 


I!TV ANTENNA SPECIALI 
STACKED ARRAY! You cer, 


2 TEN-ELEMENT ALL-ALUMINUM co Fie 
pr. ‘Q’? bars, 2 five ft, Lago NICAL 
masts (tapered), 1 pr. Wall Brkts, 50 r 
ft. twin-lead, (shpd. express—ALL 
BOR | 6) ce! oie 0 janis, ove 0.0) 0) 01 0's ope) wig lehanene 
6 VOLT DC MOTOR (Delco). Fully ¢ . 
proof. 1/4” shaft. O.D. 334/x4”, dt 
1/40_HP AC MOTOR (Robins & Myers), 1155 
1650RPM. With capacitor & switch (¢ Ibs.) 
GUN SYNCH. CONTROL BOX (Fairchild MER 
‘‘Gold-Mine’’ of Relay, Toggles, Jewel, Fuses 
60°TV DEFLECTION YOKE for 12” & 16” tube 
wee oer ee ee 
| SPEAKER REPAIRING MADE EAsy!! . 
Ready-To-Install REPLACEMENT CONE ¢ y 
| corr ASSEMBLES: Each complete with Sy 
eads nstructions, Send complet c 
| gia cone Se a one ce Ae plete rag 
ny 4” or 5” Assbly -10; Any 6” As ¢ 
Any 7” or 71/2" Assb. $1.70; Any 8” Aa > 
| Any 4x6” Assbly $1.50; Any 6x9” Assbly 
J (FREE ‘‘SPEAKER PARTS MANUAL’’ NOW RE 
a 
““NOV. SPECIAL’'—ROTARY BALL-BEAR. 
ING SWIVEL ASSEMBLY. Orig, designed 
for TV table sets; used also for CHASSIS 


SERVICING, DISPLAY WORK. Rugged $e 
hardware mtd. between 13” O.D. mason- 
ite mlates. . .°. ss i> se lets « ea sleep tehereannm & 


EXPERIMENTAL TUBES for test research, ete 
Fil. tested. Kit of 40 asstd. recvg, types, ; 
HS-30 HEADSET with matching transformer 

8000 ohms impedance.........+.ss:9506 
6 or 7 pi 
LOCHAL 6, sie aifeieie ley nlalleloten onelelal cele 49c Done a 
5’ PRECISION DIAL & 314” fluted Knob. Cali 
0-200(360°). Metal Housed, 14" shaft axti, 
90 OHM-100W. W.W. RESISTOR. Std. Ediso; 
screw base, 7” L. x 1! O.D. Ea. 69e.,. 14 


‘‘WOOD CABINETS** 


INET. Pol. walnut. Ine 
side: 7’x51o"x4”, With 4 min, tube 
punched chassis .. .« ..« «fs #s sls Sn . 

Type ‘‘F’’—Light Oak, inside: 1214x7x712", 
Dial opening: 814x314". «2. «soe Ps 

Type ‘‘G’’—INTERCOM CABINET. Ivory fin- 
ish. 934x434x314". Takes 4” spkr & am- 
plifier .....02-cc8s.cee owes oe en 

IT’S TERRIFIC... OVER 5000 SOLD! yy 

NEW “‘JUMBO RADIO-ELECTRONICS PARTS K 

now even BIGGER & BETTER! HERE’S JUST 

OF WHAT YOU GET: Asstd. Condensers, 

Resistors, Coils. Switches, Wire, Photo- $4 

facts & TV Diags., TV Parts, Ete., Ete, = 

Shpe. wt. 20 Ibs.-STILL ONLY......e % 


“DIRECT FACTORY SPEAKER REPAIRS SINCE 


Min. order $3.00. 20% deposit req. on all ©. 
Please add sufficient postage—excess refund 


'LEGiaNE “:: 


a ee 


12-Tube High-Fid 
FM-AM TUNER 


Over 50% 


APPROVED 1954 MODEL “‘V-12" 


SOLD ONLY AT BOSTON’S FAMED RADII 
Radio Shack bought Approved Electr 
TIRE output of this brilliant tuner, t 

all middleman profits and bring America’s 
lovers a bargain NQ ONE can duplicat 


Tuner: 81/4 

D. Use with any 
fier. Requires | 
power supply 6. 
4 amps, 190) 
ma., availabl 
$12.05 extra. — 


HI-F] SYSTEM, $ 
Approved tuner 


ORDER BY MAIL, 
ADD POSTAGE 


RADIO SHACK corp 
167 WASHINGTON ST., BOSTON 8 


it time Peking is best on 10.26 
.20; 9.04,°7.50, 6.20A are weak; 
15.06AV are inaudible. (Balbi, 


Ubmbia—“La Voz de Cali,’ HJEX, 
Cali, noted signing off 2300. 
Texas) Radio Sutantenza, 
14, is heard with music 2000-2030, 
) food level in Sweden. (Ingelsson) 
vent from 0600 with news in 
2ysh. (Sanderson, Australia) Heard 
ac: ak with bells, then Colombian Na- 
Ga| Anthem around 2058. (Belling- 
ih) N. ¥i) HJCQ@, 11.680, Bogota; 
4 in fair around 2300. (Calos, 


~Sa—‘Radio Reporte del Hora,” 
Hy, Havana, noted to 2400 close- 
eal signs on 0630; Hnglish news at 
-rrter to the hour; gives frequent 
wothecks, commercials, weather an- 
marements. (N. Z. DX Times) Noted 
@ tw. 550 ke. recently. (Scheiner, 
1% COBZ, Radio Salas, 9.03A, Ha- 
es has BBC’s “English by Radio” 
isfn daily except Sat., Sun. around 
9815. (Glowienka, Wisc.) 

ochoslovakia—Prague, 9.55, noted 
J jod level to North America in 
Bish 1930-2000, 2300-2330. (Parrish, 
sqpupre, La.; Zerosh, Pa.) 


64100-2130 sign-off. en. Va.) 
ich New Guinea—After testing 
045, Radio Hollandia has moved 


from AFRS, Tokyo, 4.860. (N. Z. 
svimes) 
=sypt—When this was compiled, 
Was widely reported at strong 
on 9.615A around 1320-1700 in 
el with 11.815; news 1330; it ap- 
the 9.615A outlet may be one of 
thew 100 kw. stations of Radio 
m™. (Scheiner, N. J.; Fisher, Fla.; 
S| Bellington, 
“jon 11.815 closing 1700. (Boepple, 
Noted on 11.965A at 0030 with 
6@c session of news, music. (San- 
tn, Australia) 
i Islands—ZJV, 5.980, Suva, noted 
ith musical program and news; 
980 at 0445 excellent level in 
“jty program, then news. (Sander- 
a Australia) 
Junce—Paris, 7.240, noted 0145 
French-English lesson (“The 
h Have A Word For It’’), beamed 
e United Kingdom, (Sanderson, 
alia) Heard signing on 1800 over 
after interval signal; very 
level at 1830 sign-on over 
0. (Smits, Minn.) 

nch Morocco—Radio Rabat, 7.220, 
WW with call in French and “exact 
> 0800, then news in French fol- 


; 


vl by light music 0810. (Pearce, 
jand) 
rmany — AFN, 5.470, Bayreuth, 


1 on a Sat. 1430, fair level. (N. Z. 
‘Wimes) The Overseas Service from 
ne, via Hamburg, is scheduled 
2230, 5.980, 7.290; 0530-0830, 
95; 0930-1230, 1300- 1600, 1700-2000, 
. (WRB) Leipzig, 9.73A, is noted 
(Malmo DxX-aren, 


. adeloupe—FG8AH, 9.440A, Basse- 
, noted closing down 0630. 
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N. ve others) Good 


Only 10% Dow 


S-76 RECEIVER... $199.95 


$90. Cash Down 


$15.90 per month — 12 months 
$10.90 per month —18 months 


Extra selectivity with double superhetro- 
dyne circuit. One RF, two conversion and 
3 IF stages. Range 550-1550 Ke, 1.7:34 
Mc in four bands. 8 tubes plus voltage 
regulator and rectifier. Complete with 
tubes, less speaker. 


MODEL DOWN CASH MODEL DOWN CASH MODEL DOWN CASH 
NUMBER PAYMENT PRICE NUMBER PAYMENT PRICE NUMBER PAYMENT PRICE 
Sl eyed “$ 6.00 ....$59.95 | S-40B..... $13.00 ...$129.95 | ST-83..... $13.00 ...$129.95 
S-82 auc ~$ 6.00 ....$59.95 | S-53A..... $10.00 ...$ 99.95 | S-78A..... $ 8.95 ...$ 89.50 
A-84 an sie. $10.00 ....$99.50 | S-72L..... $12.00...$119.95 | SX-62..... $35.00... .$349.95 
hati ...$59.95 | S-77A.....$13.00 ...$129.95 | S-72Port... $11.00. ..$109.95 
..$24.95 | HT-20XMTR $44.95 ...$449.50 | SX-88Rec.. $50.00. - $499.95 


Mu € > i 


laporaronies\ 
1OWA 


HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 


JUST OFF THE PRESS! 
Big New WRL 1954 Catalog 


Offering the greatest selection of radio & television 
equipment, parts, and supplies, from ‘The World's 
Largest Distributor of Amateur Radio Transmit- 
ting Equipment.” 
‘‘WRL—the world’s most personalized radio 
supply house.” 


COUNCIL BLUFFS. 


SX-71 RECEIVER 


Double Conversion sharp selectivity, 
» plus built-in NBFM at moderate cost. 
11 tubes plus voltage regulator and 
rectifier. 


-18 Months to Pay! 


© MEYERSON 
WGFQ 


- $249.95 


$9 5. Cash Down 


$19.87 per month —12 months 
$13.63 per month—18 months 


Low down payment. 


Order with confidence from 


WRITE—WIRE [| WORLD RADIO LABORATORIES Ret J 
744 West B dwa *. 

PHONE 2-0277 ¥ counci Bluffs, 1owa I 

Please send me: ( WRL XMTRInfo | 

1 Radio Map 25¢ (0 SX-71 Info I 

0 New Catalog (1 S-76 Info | 

(1) Used Equipment List [] New Log Book I 

clin @ Sivetenetotaislaleucrevcretsl ovefitatalelateitisnseia erentane Fe | 

[NctICEG DRO OUGCH OUD OND Dob begs Gabeiaou : 

Clit yitreretatetetsisteueelekedelertier ea Statens seretenslenets ees | 


RT34/APS-13 UHF TRANSCEIVER 


Complete 420 me transmitter-receiver, with RF heads, 
5 stages of 30 me IF, excellent condition, less tubes 
and dynamotor. with circuit diagram, $12. 95 value— 
£495, 500 ohm 2 watt carbon pot w/knob and hard- 


ware, 39c, 7 vin miniature tube shield and retainer, 


20 for $1, 420 me coil assembly, 49c, 10 lug 
terminal board w/5 condensers and ‘3B resistors, 29¢, 
20M wire wound pot, 29c, 2D21 thyratron, 69c, TZ20 
, $1. TS69/AP 300-1000 me freq. meter, 
We can supply parts for APS13. Minimum 

250% C.O.D. deposit. 


KENNEDY ASSOCIATES £ 
2618 Rigsby Avenue San Antonio, Texas 


order $2. 


ANOTHER OUTSTANDING JOBBER 


PAYETTE RADIO, LTD. 


730 St. James West 
Montreal, Canada 


S THE 


HA: 
SENSATIONAL NEW 


SCOPE KIT 


IN STOCK! 


GET INTO 
ELECTRONICS 


You can enter this uncrowded, interesting fieid. 
Defense expansion, new developments demand 
trained specialists. Study all phases radio & 
electronics theory and practice: TV; FM; broad- 
casting; servicing; aviation, marine, police radio, 
18-month course. Graduates in demand by major 
companies. H.S. or equivalent required. Begin 
Jan,, March, June, Sept. Campus life. Write for 
catalog. 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RD . Valparaiso, Indiana 
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RANCO 
UAE 


for superior performance 


the only complete 
all-channel 
UHF converter line 


“STAR” 
MODEL LCU—Proven all-chan- 
nel performance everywhere. 
Coaxial tuning at a new low 
price! 


ALL-NEW “SUPER” 


MODEL MTU — Coaxial tuning 
for unmatched performance... 
especially in difficult reception 
areas. 


“HIDEAWAY” 


MODEL HT-5—At last, a front- 
end tuner that answers the 
problem of concealed installa- 
tion for all-channel reception. 
Coaxial tuned! 


Sold by leading 
jobbers everywhere! 


Write today for free 
bulletin to Dept. T9 


GRANCO PRODUCTS, INC. 


36-17 20th Avenue 
Long Island City 5, N. Y. 


Guatemala —TGNC, 11.85, noted 
9330-2345 with organ melodies. 
(Mitchell, N. Y.) TGBC, Radio Colo- 
nial, 6.565, heard 2110 with popular 
music, fair level. (Cox, Dela.) 

Haiti—Radio Commerce, P.O. Box 
94, Port-au-Prince, 4VA, 4VB, appears 
to have settled down on a schedule 
which includes use of 9.485 around 
0630-0800V; and 6.140 at 1600-1930 and 
2100-2300 or later. (Scheiner, N. J.; 
Niblack, Ind., others) 4VEH now has a 
mailbag session called ‘“‘Listener’s 
Post” on Sat., 0610 over 9.690; is 
scheduled 0530-0900 daily on 9.690; on 
Sun. also 1630-1900 on 9.690, 1900- 
2130 on 9.727; is using new antenna 
and requests comparison reports. (Fox, 
West, Va.) 

Holland — Radio Nederland, 11.73, 
noted in Hnglish to North America 
1630-1725, good level. (Dodge, Mass.) 

Hong-Kong — ZBW3, 9.525, noted 
0615 with musical session. (Sanderson, 
Australia) Heard 0345-0430 with talk 
in Chinese, then station call in Hng- 
lish. (Ishikawa, Japan) 

Hungary — Budapest, 9.833, noted 
2300 with English, good. level. (Math- 
erly, Ohio) 

India — English news is scheduled 
1930-1940, 11.950, 15.290; 2310-2320, 
15.130, 17.705; 0235-0245, 15.380, 17.740; 


0830-0840, 11.780, 15.380. (Scheiner, 
IN) 
Indo-China (Vietnam) — English 


schedules of Radio France-Asie, Saigon, 
include 1830-1900 on 7.230; 0900-1115, 
11.935; 2030-2045, 11.935; news 1830, 
2030, 0900; news-in French 2045, 1100. 
(Catch, England, others) Noted on 
15.420 at 0445 with Hnglish service in 
news, music. Hanoi, 7.408A, heard 
0545 with French program of news, 
music. (Sanderson, Australia) ‘Voice 
of Vietnam,” 7.288, is fair to good 
0900-0930 in French, 0930-1000 close- 
down in Hnglish. (Morgan, Calif.) 


Iran — Radio Tabriz operates op 
6.090, 7.5 kw., 2200-2400, 0400-0639 
0830-1130; news in Persian 2300, 050 
1100. (WRHA) D 

Italy—Rome noted on 11.9054 tg 
North America 1920-2200 with news 
music. (Miller, N. Y.) Lists this scheq. 
ule as 1920-2000 on 11.905A and 9.570; 
at 2145-2200 over 15.40, 11.905A, 11, 81, 
9.71, 9.57. (Crowell, Pa.) 

Japan—Radio Japan, Tokyo, has ex- 
tended schedules—for Pacific Coast of 
North America 0000-0100, JOA3, 9.695 
(new), JOB4, 11.780 (new); for Ha- 
waii 0200-0300, JOA6, 15.135, JOB 
11.780; for Australia 0400-0500, JOAG, 
15.135, JOB6, 11.725; for North and 
Central China 0600-0800, JOA3, 9.695, 
JOB2, 7:180; for Indo-China, Thailand, 
Burma 0945-1045, JOA3, 9.695, JOB6, 
11.725; for India-Pakistan 1100-1200, 
JOA3, 9.695, JOB6, 11.725; for Europe 
1400-1500, JOA3, 9.695, JOB2, 7.180; 
for South America 1600-1700, JOA6, 
15.135, JOB6, 11.725. (Scheiner, Wiis 
Ishikawa, Japan) 

Kuwait — Al Kuwait, 5.000, still 
noted around 1245 with Arabic music, 
but has poor signal now due QRM 


from MSF, Rugby, England, same 
channel. (Catch, England) , 
Lebanon—Radio Beirut, 8.036A, 


noted 1600 with a VOA rebroadcast; 


news in Arabic 1625A, closed 1630 
with march; still has English 10089 
1100. (Pearce, England) 


Libya—Forces Broadcasting Station, 
4.965, Tripoli, noted 1545 with popular 
recordings; closed 1600 “until 0430 
GMT” (2330.HST); said “Goodby to 
listeners in Tripolitania and goodnight 
to short-wave listeners wherever they 
may be;” played ‘God Save the 
Queen;’”” woman announcer. (Pearce, 
England) Lists schedule of 0130-0315 
0700-1800 (Sun. 0200-1800); uses 250 
watts through a dipole, center- -fed, 
with coaxial cable. (Scheiner, N. J) 


Official list of Cuban television stations on the air or granted construction per- 4 
mits as of July 15, 1953. Data supplied by Dr. Francisco Palomares Garcia, sub- oid 
secretary of the Ministry of Communications and Transportation, Republic of Cuba. yg 


CALL 


CMA-TV 
CMUR-TV 
CMQ-TV 


CMBF-TV 


CHANNEL CITY 
Havana 
Havana 
Havana 
Havana 


CMGQ-TV 


CMH-TV 
CMHQ-TV 


CMJL-TV 
CMKU-TV 


Matanzas 


Santa Clara 
Santa Clara 


Camaguey 


Santiago de Cuba 


POWER (kw.) 
Radiotelevision El Mundo 
Union Radio Television 
Circuito CMQ 
Radio Universal 


Circuito CMQ 


Radiotelevision El Mundo 
Circuito CMQ 


Circuito CMQ 


Circuito CMQ 


OWNER ADDRESS : | 


Calle 23 #55, Vedaae 
Mazon 
Radiocentro, M /312, oS: 
edado 
Radiccentm M #3 


Vedado 
Rediorene. Ms 


Vedad 
Calle 23, °185, Veda 
Radionanteot M #3: 
Vedado 
Radiocentro, M #3 
Vedado 
- Radiocentro, M #3 
edado 


CONSTRUCTION PERMITS GRANTED 


Havana 
Havana 
Matanzas 
Santa Clara 
Santa Clara 
Florida 
‘Florida 
Camaguey 
Holguia 


Santiago de Cuba 
Santiago de Cuba 
olguia 
Santiago de Cuba 
Holguia 
Santiago de Cuba 
Holguia 
All addresses given are in Havana, Cuba. 
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Radiotelevision El Mundo 
Union Radio Television 
Union Radio Television 
Cadena Azul de Cuba 
Cadena Azul de Cuba 
Cadena Oriental de Radio Campanario #215 — 
Radiotelevision El Mundo 


Television del Caribe 
Cadena Azul de Cuba 
Radiotelevision El Mundo 
Union Radio Television 
Cadena Azul de Cuba 
Radiotelevision El Mundo 
Cadena Azul de Cuba 
Union Radio Television 
Circuito CMQ 


Mazon #52 : 
Rediooea a M 73 4 


Ved 
Calle 38 788, Vedado 
Mazon #52 ? 
Mazon #52 - 

Prado #53 

Prado #53 


Calle 23 #55, Vows do 
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“hya—Radio Malaya, Singapore, 
A4ses 3.330 which may have re- 
7.200; noted to 1030 weekdays, 
1) Sun. (N. Z. DX Times) Heard 
. at 0545 with UN news, then 
from the Movies.’ Noted from 
Lumpur, 6.025, at 0445 with 
service, organ recital. (Sander- 


Noted on 4.916A with request 
ealled ‘“‘The Lucky Disc” at 
hy Saylor, Va.) Heard occasionally 
mel around 2345 on 3.490, weak 
sfin Dela. (Cox) 
vty Caledonia—Radio Noumea is 
be 3.375 now parallel 6.034A at 
19530; signal on 3.375 is strong 
fan Under.” (N. Z. DX Times) 
-#ews in French 0300. (Sanderson, 
(salia) 
jb Zealand—Revised schedules of 
wa) New Zealand are to Australia 
6645, ZL8, 9.620; 1700-0145, ZL9, 
1; 0200 to closedown, ZLS8, 9.620; 
S’acific Islands 1300-1645, ZL18, 
 Yr00-0185 ZL3, 11.780; 0200 to 
mmown, ZL18, 9.520; at present, 
milown is 0545 weekdays, 0620 Sat., 
un. 
Wirway— Radio Norway, 9.61, is 
Wato West Coast 2300-2400. -(Des- 
iiCalif.) = 
istan — Radio Pakistan, 3.945, 
tchi, is strong level in N.Z. with 
ysh 1015; also on 5.990 then. Dac- 
4805, Home Service relay, has a 
® signal to 1130 closedown. (N. Z. 
MWimes) Karachi noted on 9.645 at 
Pywith Home Service in news for 
i (Sanderson, Australia) Karachi, 


aysays both are 50 kw. (Parrish, 
®Mast, N. Y., others) Heard on 


‘Beas Service 1310-1330 on 7.010, 
7)0. (Pearce, England) Same noted 
“te 11.650 channel in Pa. (Parsons) 
‘4d with news 1500 over 11.650; and 
g 1614 on 9.645. (Harris, Mass.) 
} OAX4T, 9.562A, noted around 
012215 or later, excellent level. 
Yel, Colo.; Zerosh, Pa., others) 
Miilippines—“Voice of Davao” has 
stheard in Japan, believed testing, 
230, closing 0915 with Philippines 
nal Anthem. (Japanese Short- 
We Club) DZH9, 11.855, is fair from 
: to 1200 closedown. (Morgan, 
3 sy 
‘irtugal—Lisbon has returned to 
95 from 11.935 and the 19-m. out- 
ormerly 15.125) is now announced 
5.030. (Radio Sweden) Noted on 
ssured 15.036 at 1030 and to close 
when clock struck “5 p.m.;” 
>d off with “A Portuguesa.” (Fer- 
me. C.) 
umania —Bucharest’s new 9.570 
nel noted in, French 1707; closed 
(Bellington, N. Y.) Should have 
ish 2200-2230; do not confuse with 
Saw, Poland, which seems to 


smber, 1953 
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“share” the channel with Bucharest 
at various times; listen for identifica- 
tion! Noted by Pearce, England, on 
this channel with English 1400A. 

Saudi-Arabia —Djeddah, 11.950, 
noted 2330 with Arabic program to 
Near East. (Sanderson, Australia) 
Heard near 7.095 at 1335 with talks 
in Arabic and music; news in Arabic 
1355, closed with march-anthem 1410. 
(Pearce, England) 

Spain—Madrid, 9.363, is good level 
in English to North America 1800- 
1840, 2205-2245. (Kirby, Mo.) 

Sweden—Radio Sweden has made 
these changes—1900-2145, 6.065; 2200- 


2245, 6.095; 2300-2400, 11.880; 0000- 
0100, 11.705; 0800-0845, 0900-1100, 
1200-1245, 11.880; 1300-1345, 11.705; 


1600-1700, 11.880; 1800-1845, 9.620, and 
1800-2100, 9.535; all other transmis- 
sions—including “Sweden Calling DX- 
ers!”, the European Service, the relay 
of Home Service—remain unchanged. 
(Radio Sweden) Noted by Beatty, 
Dela., ending English on 9.535 at 2145. 

Switzerland—United Nations Radio, 
Geneva, now uses 9.545 instead of 
6.675. (ISWC, London) Berne is good 
signal on 6.165, 9.535 around 2100 in 
English to North America. (Dupre, 
La.) 

Tahiti—Radio Tahiti, 6.980, Papeete, 
noted in Tahitian language to 0015, 
then French to 0130 sign-off; no Hng- 
lish noted any more. (N. Z. DX Times) 

Taiwvan—BED26, 10.080, heard 0515 
at good level with Western music. 


THE NEW WALL BAFFLE BY UTAH 


The new, luxurious looking UTONE wall baffles will complement the 

interior of any restaurant, church, school, home, club, tavern or factory 
. wherever speaker housing is needed. 

The quality and construction of Utone wall baffles is of the finest, the 
finest woods matched by the fine production skill of Utah—a pioneer and 
leader in the sound field for over 30 years. 

Utone wall baffles are available in three beautiful finishes and four 
versatile sizes—Genuine Honduras Mahogany—in red or brown finish, hand- 
some limed oak and natural unfinished wood. Models in 6, 8, 10 and 12 


inch sizes. 


Utone baffles are also available for delivery complete with mounted 


speakers, 


“NOTE THESE 
UTONE QUALITY 
FEATURES 


THE NEW UTONE WALL BAFFLES ARE BUILT RIGHT 


AND PRICED RIGHT. TO SEL. 


Write today for catalog and prices 


RADIO PRODUCTS CO., INC, 


1350 MONROE STREET = 


HUNTINGTON, INDIANA 
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OWN THIS GREAT LIBRARY 
for complete authoritative 
analyses of all important 


AUDIO AMPLIFIERS 


Fe 


Only data of its kind available on hundreds 
of important audio amplifiers. Complete, 
uniform, detailed analysis of each unit, 
based on actual laboratory study of the 
equipment. Includes circuit diagrams, 
chassis photo views, parts data, full techni- 
cal coverage. Available in four profusely 
illustrated volumes—absolutely indispen- 
sable to audiophiles, engineers and students. 


VOL. 4. Covers 75 audio amplifiers and impor- 
tant tuners produced during 1951 and 1952. 
Never before available in a single compilation. 
352 pages, 814 x 11”. 

OR DH RPAA=4.Onlyaemiiecisasreis ccnetaensieee $3.95 


VOL. 3. Covers 50 audio amplifiers and 22 FM 
and AM tuners made during 1950. Detailed 
data on design and servicing. 352 pages, 
844 x11”. 

ORD HRGAA=34 Onlyjate nace cele cetccs $3.95 
VOL. 2. Covers 104 amplifiers and 12 tuners 
produced in 1949. 368 pages, 814 x 11”. 

MR IMMA A=2.- Only on fee cetane ts aks $3.95 


VOL. 1. Covers 102 post-war amplifiers and 
tuners produced through 1948. 352p, 814 x 11’’. 


ORD RGANA= 1s Only cemisee toes on tae $3.95 


_ BEST-SELLER ON AUDIO! 


“The Recording and 
Reproduction of Sound” 


Only complete reference on 
AUDIO! New second edi- 
tion—over 800 pages. 
Chapters on sound wave 
behavior; recording 
methods; the decibel; phono 
reproducers; cutting stylii; 
microphones; loudspeakers; 
dividing networks; attenuators; mixers; ampli- 
fiers; tuners; home music systems—hundreds 
of other subjects. The great Audio book by 
Oliver Read—largest-selling in its field. 

OR DERIRR 2, Only. ae. hice sche ore a $7.95 


HOWARD W. SAMS & CO., INC. 


Order from your Parts Jobber today, 
or write direct to Howard W. Sams & Co., Inc. 
2203 East 46th St., Indianapolis 5, Ind. 


SRE Nees s enclosed. Send following books: 
LJAA-1 ($3.95) (JAA-3 ($3.95) (]RR-2($7.95) 
(LJAA-2 ($3.95) LJAA-4 ($3.95) 


Name...... pistsl(nteldirlsia sie 'ele's aie aisials sieleip/ere 
PACA ES SiMe tate’ g' cine brs shelote edie 's'o's oie eforounente 
Bee ee crete 2onens Slater ewan | 
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news in Chinese. BED24, 9.820V, heard 
0345 with Western music, then news 
in Chinese. (Sanderson, Australia) 
BED3, 15.235, and BED6, 11.735, sign 
on 2300 with news; repeated 0030; 


signs off 0230; BED3 best, fair to) 


good. (Balbi, Calif.) 


Thailand—HSKk9, 11.700, Bangkok, 
noted 0500 with Hnglish news, music. | 


(Sanderson, Australia; Gay, Calif.) 


This one noted on measured 11.695 at. 
0810 to 0900 sign-off; all-native at that. 


time. (Ballou, Calif.) 
Trieste — British Forces 
15.125, noted fading in around 1700- 


1715; popular recordings; man an- 
nouncer; signs off 1800. (Ferguson, 
INE CE) 


Turkey —TAV, 17.840A, Ankara, 
heard 0500 with Hnglish-Turkish an- 
nouncements, Turkish news, music. 
(Sanderson, Australia) 
is excellent to North America 1815- 
1900. (Morrill, New Hampshire, oth- 
ers) 


AnVANAD). Way, | 


Station, | 


University of Istanbul station, 7.030, 


sent letter verification, listed sched- 
ule of 1315-1500; also mentioned would 
have a 1 kw. transmitter operating 
soon in the 47-m. band. (Patrick, Eng- 
land) 

Uruguay—CXA10, 11.900, opens 0700 
and closes 2220; no station breaks, 
only at end of transmission; no com- 
mercials; all-Spanish; usually good 
level. (Kahan, Calif.) 

USI (Indonesia) — Jogjakarta’s 
YDJ2, 5.060, is strong level in N. Z. 
0530; YDP, 4.930, Medan, Sumatra, 
noted at fair level with Indonesian 
session 1000; also fair signal 1000 over 
YADING, SOR, iwi (i, 4. IDK 
Times) YDB2 has moved from 4.910 
to 4.960. (Cushen, N. Z.) YDF6, 9.710, 
Djakarta, heard 0600 with news, 
music. (Sanderson, Australia) Heard 
on this channel with news 0945. (Bal- 
lou Calit:) ie oD Ba aie jecucaisbes 
noted 0935-1045 in Indonesian only, 
fair level in Calif. (Morgan) Occasion- 
ally, Radio Makassar, 9.555A, can be 
heard around 0630. (Stark, Texas) 

USSR — Moscow uses 17.83, 15.50, 
15.17, 15.12, 11.91, 9.66 to North Amer- 
ica 0800-0830, (Miller, N. Y.) 

* * * 
Press Time Flashes 

According to present plans, your 
ISW DEPARTMENT editor, Ken 
Boord, will play a program of Christ- 
mas organ melodies, by tape trans- 
cription, in a special DX broadcast 
from HCJB, Quito, Ecuador, Thurs- 
day, December 17, at 0330 (0830 GMT) 
with beam to Europe on 15.115, 11.915, 
9.745; and repeated at 1600 (2100 
GMT) with beam to the South Pacific 
on 17.890, 15.115, 11.915. Reception 
reports will be welcomed; HCJB veri- 
fies correct reports 100 per-cent; an 
IRC is appreciated but is not required. 
(The transfer of transmitting facilities 
to Pifo, and the use of new antennas, 


have greatly improved signals from |’ 


HCJB lately.) 

Scheiner, N. J., has just received 
word from Floyd H. McCoy, operator, 
that ZBP, Pitcairn Island, broadcasts 
with 500 watts over a transmitter 


THE NEW, Gres 

ONE-VOLUME 
LIBRARY OF F4p 
INFORMAT!0} 


734 PAGES 


RADIO HANDBOOK, GIANT 13TH EDITION 
one-volume library of radio information y 
extensive, simplified theory. Detailed how 
build-it data on dozens of items of pract 
radio equipment. Book No. E&E-RH13.. $6, 


RADIOTELEPHONE LICENSE MANUAL, Typ 
study questions with concise answers for 
commercial U.S.A. radiotelephone operator 
cense. Book No. E&E-RL1 3. 


ie: f 


BETTER TV RECEPTION (in fringe and low. 
nal areas). NEW SECOND EDITION. The st 
ard guide for installation techuicians. A pop 
text for TV enthusiasts. ; 
Book No. E&E-TR2.........+0 ses $2, 


WORLD'S RADIO TUBES (BRANS* Wi 
MECUM). NEW 9TH EDITION. Lists over 15, 
tubes fromPevery tube making country. Prin 
in 16 languages. Book No. E&E-VM9. ...$5, 


SURPLUS RADIO CONVERSION MANUAL. ¥ 
1, Practical conversions. Write for list of ¢ 
tents. Book No. E&E-SM1.......... tev aSdy 
SURPLUS RADIO CONVERSION MANUAL, ¥ 
2. Companion to Volume 1. : 
Book No. E&E-SM2.....cececccevvree «Sau 


*Plus any tax. 


BUY FROM YOUR DISTRIBUTO 


ADD 10% ON DIRECT /AIL ORDERS TO 
EDITORS and ENGINEERS, Led. 
BOX 689A SANTA BARBARA, CAiL 


Bookstores order from BAKER & TAYLOR, Willside, N. J 


HI-FI FACTS AND FIGURE 


Phono Equipment, Tape 
Recorders, Radio Tuners, Audio 
Amplifiers, Loudspeakers and TV! 


Please rush my FREE Audio Book. 
SUN RADIO—Dept. RS-I1 
650 Sixth Avenue, New York II, N. Y. 
Name_. : 
Address. ; 
City State — 


Sse ee eee ew ee ee —— a oe oe 


RADIO & TELEVISION | 


METER AND MULTI-METER BARGAINS 


These gorgeous meters are made in Japan to the high- 
est U.S. standards for meters made to sell at double 
these prices. We had Bureau Veritas (International 
Inspection agency) test and inspect them for us at 
source. They report that the tolerances are MUCH 
BETTER than the MAXIMUM permissible deviations 
shown below. Therefore we offer them with an IRON- 
CLAD, MONEY-BACK GUARANTEE. Both models 


phe come with instruction sheet, test leads, and internal 
2) tals 7.859, 9.200, or esl Is dry battery of standard American size, ewan! and 
“ . ” * type. Ideal for service work, experimenters, students, 
satisfactory : reception home builders, and the fellow who would nanen leave 
te of only 400 miles; is only for 
sting purposes, and is not an 


NEW, GUARANTEED {2 VOLT DYNAMOTORS 
(D. W. Thomas Engineering Co.) 


Ready to Use e Continuous Duty Ratings « Gray Finish 


MODEL 1224-1 
Output 400V, 350 ma 


$9.95 


MODEL 1224-2 
Output 600V, 200 ma 


$9.95 


(left) 
Above prices are less base. Add $6.00 for base box con- 
Pocket Model taining starting relays and filters, as shown. (Shipping 


TK-30 Tester wt,: Less base, 11 lbs.. With base, 13 Ibs.) 
In genuine Leather GENERATOR ALTERNATOR SPECIAL 


carrying case. Has Magnetic Slip Gluten Navy NEA, turns with motor 
or engine, Outputs 28.5 VDC, 25 A, plus 120 V, 800 


cy, 1 phase, 1080 VA. Externally controlled self-excita- 
tion, Slin clutch maintains 2400-2450 RPM armature 


his expensive lab-standard equipment behind when he 
goes on rough field trips, 


orts to Fiji.” 

lew service for North America 
mard from HSK9, 11.700A, Bang- 
Biujhailand, at 2300-0030; has news 
Syative music; at 0000, chimes 3 


speed with drive speeds from 2400 to 4200 RPM. By 
readjusting cluteli and increasing excitation, 400 cycles 
can be obtained. Or buy it for the magnetic OB ees a 


a 


ae ry 
i (Plus 25c shipping) 


New, 


bug good level in Tokyo. (Ishikawa, 
Wi) When this was compiled, 
vw! 11.090, Ponta Delgada, Azores, 
1 bod level at 1430; by now, how- 
“ymay be on winter schedule of 

1600. (Saylor, Va.) According to 
Palected “Five-Year Plan” to make 
& fan adequate and effective me- 
)afor the role it has to play in 


RANGES: AC and DC volts 0-15/150/750, 4%. DC 
MA 0-150, 4%. Ohms 0-100K, 10%. In rugged black 
bakelite case and leather carrying case. 


(right) 


MODEL 21-Z 
TESTER 


(Shipping wt.: 40 Ibs.) Good used 


WESTON SENSITROL 10 MICROAMP RELAY 


Built like meter, needle moves into PM magnet which 
grips it to close contact rated 1 amp, Highly damped, 
vibration proof. Works directly from photocells, ther- 
mocouples, ete.. without amplification. A momentary 
application of 12 to 30 v, AC or DC, resets it. 

A $69.50 device for only 


SENSITIVE POLARIZED RELAY REPLACES 
SELSYNS 


This is the micro-positioning device the Services used 
instead of selsyns and torque amplifiers. SP/DT, both 
contacts normally open. The POLARITY of an applied 
1% v (5 ma) determines which contact closes. Use for 
beam rotators, remote control, ete. Our free data sheet 
shows this and other bridge circuits for control or alarm 


cial, educational, and cultural 
emcement of the country,” 100 kw. 
Sywave transmitters are planned 
sci jombay, Calcutta, and Madras. 
i Times of India) The English 1%! Here is a meter to be proud of! 

: from TGWA, 9.760, and MODEL MO-52 0-1 DC MILLIAMETER 
3, 6.180, Guatemala City, are (Not Shown) tolled sequetion sichine ane see ee 


vn ni Standard 2” round panel-mounting meter with hair- at 4 ma Second set at 614 ma. 6000 enna: 114” = 
uJ 1 900-1930 on Mon., Wead., Fr ie line needle indicator. Spot-checks better than 1% 214" x 15% ”. Removed Seoul elean equipm 2 
. 


nt. 
accuracy! White face with black calibrating $3 95 Only 98c each, 3 for $2.75 
graduations every 0.02 MA (20 ua)....ONLY . a 


devices. In a neat metal box with additional heavier 
duty relays. NEW i $6.95 


(Plus 25c¢ shipping) (Shipping wt. 4 Ibs.) 


RANGES: AC and DC volts 0-5/25/250/500. DC MA 
0-1/10/100/250. Ohms 0-10K, 100K. Black bakelite 
panel, metal case. Manufacturer claims extreme ac- 
curacy and our spot checks show them to be within 


SUPER-SENSITIVE ADJUSTABLE RELAY BK-7-B 


SP/DT. With adjustment arm at ‘5’? on calibrated 
scale sensitivity is 14 ma (1 mw, 2 v) and decreases 
linearly to 1. 5 ma as arm is moved to ‘40’, 11" x 
833g" x 11/4 Wt. 6 oz. NEW. Ship. wt. 1 lb 

Only $1.95, or 10 for $17.50 


2-IN-1 SENSITIVE RELAY BARGAIN 


n 


* * * (Plus 25c shipping charge) HI-Fl HEADSET 
SCE annular eueoNed plastic fibre cones with Nes 
coils as in speakers, and dded chamois ear muffs 
Acknowledgment FRONT END to obiain "spacing for correct acoustical oad. Gives 

finest music reproduction. flat far beyon upper an 

o nks for your FB reports; sorry 12-CHANNEL TV t lower limits of auditory perception. Pair in series has 

s ©; Famous ‘‘Silver Circle’’ tuner, wulthiorieinal Nee measured impedance of 600 ohms at PEOOuF oon OR 

2- receivers, 

Ba Ob permit Use of all of | | srecpe Sercuis af tne soul. Suclory selected for ganar | SUPSO NE Sante Riga cualuy Eanstormers: Chssieg 

bi Keep them coming to Kenneth Pee ete Ree gence y Sacide vend) myops SOUS eA NOR eres 

= (Shipping wt. each ¢ Ss. ‘ubes, shields 

) 7 for above $1.25 set, 3 for $3.00 9 V in one volt steps: Tapped transformer, 3 

i oord, 948 Stewartstown Road, amps out. Input 115 V, 60 Cy. Use for Model Railroad 

Gantown, West Virginia, USA. NEW 600 VOLT OIL-FILLED FILTER CONDENSERS = &F heaters of surplus receiver 

li i x 184" x 554" OA ht 

Stening, fellows!. . . K.RB 6.6 total 12) re San i MINIATURE 6 VOLT WET BATTERIES 
Ez oe od 6-6 (total 12) mfd, 215” x 214" x 414 ‘OA ht. 


8-8 (total 16) mfd, 214” x 214” x 4” OA ht.... 2.95 


AUDIO SUPER-SPECIALS 


SUPER HI-Q high cut choke. Ore H. 55 ohms ee 
Tune with .001—.0004 MF. ON 
LOW CUT, 5 H. 284 ohms. ee with 1 MF. 

as 20 ma filter choke. ONLY 

OUNCER Transformers, one for mike to push-pull grids, 
flat 30 to 15,000 CPS; other for push-pull output, 
tapped sec., turns 14:1. In unit for resistors, con- 
densers, etc. BOTH FOR ONLY 98c 
PHASE SPLITTER, or low-level mixer, or hybrid, or 
push-pull unit. Has 83 windings, each Gey Lt to. 
any other; essentially flat 100-15,000 CPS 

BRAND NEW. ONLY.... 


PE-101-C DYNAMOTOR. Brand new. 
(Shipping weight 13 Ibs.)...-++++++e+ee% ? 
LS 


ANTENNA MAST SECTIONS, MS-49, 50, 51, 52, 


| - 905 S. VERMONT AVE. 


G. L. E L E C T R 0 N i H LOS ANGELES 6, CALIF. 


ALL PRICES F. O. B. LOS ANGELES. CALIF. BUYERS ADD SALES TAX 


abe famous NT-6 Willard 
2.4 AH, 6 volt battery. A 
standard for model con- 
trol, etc. Plastic case, only 
35” long, 1 13/16” wide, 
234” high. Uses standard 
electrolyte. 


NEW, boxed 
Or 4 for 


POLARITY INDICATOR 
By KARL GREIF 


N in audio work or test equip- 
mt, it is necessary to plug the ap- 
us into the 117 volt a.c. line so that 
2n side of the equipment is com- 
ith the ground side of the build- 
iring. A simple scheme for check- 
lis is shown in diagram. 

anect a NE-2 neon bulb from the 
of the line intended to be _ hot, 
gh a resistor, to an insulated rivet. 
g the equipment into the wall and 
the rivet with your finger. If the 
glows, you’re OK. If not, reverse 
lug. Do not touch the chassis at 
ame time, as the lamp will then 
irrespective ef polarity. 


EASY MONEY! 
We're still buying surplus gear. Tell us what 
you've got, its condition, and your price. If 
we like it you’ll get our check quick. 


. ee ee - e 


Dynamotors Offered—All New 


Sample at request 


PE-73 
PE-86 
PE-94 
PE-98 
PE-101 
PE-103 
PE-133 
PU-7 
MG-149 


eme for checking equipment polarity. 


ee ne 


FINE SWISS-IMPORT VALUES 


& Other numbers. New shock resistant, anti-magnetic Swiss watches 


offered direct by Importer. Both in tarnish proof 
gold finish with stainless steel backs. Chronograph 
boasts 3 separate recording dials, sweep second hand 
with automaic revet, radium dial calibrated for 
telemeter and taciometer readings, and cowhide 
strap. Dress model has 17 Jewel movement, sweep 
second hand, with ¢alfskin strap, Rare values at 
$14.95 each, ppd.! Hach with full year guarantee. 
Satisfaction or money back. (Catalogue available) 
THE NASSAU CO.—SWISS DIV. 
200 WEST 34TH STREET N.Y. C. 1, N.Y. 
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18 V. Carbon Pile voltage Regulatories, 5/g” Plas- 
tic tubing Black & Clear, 5J-26 tubes. 


Need DY-17 dynamotora and parts, CU-25 coils 
Will buy all ‘types of dynamotors, any quantity. 
Transmitter, receivers other end equip. & Com- 
ponents, Send list of Items available. 


Vets. Dist. Co. 3613 N. Western Pky. 
Louisville, Ky. Gy-8904 


USUAL. 
CIRCUIT 


DYNAMOTORS 


5 105 6.95 
* Replacement for PE 94. 


INVERTERS 
PE-218-H: Input: 25/28 vde, 92 amp. Output: I[15v. 
350/500 cy 1500 vo.t-amperes, NEW $44.50 


PE-206: Input: 28 vde, 38 amps. Output: 80 v 800 
cy, 500 volt-amps. Dim: 13”x5'/2"xl0'2”. 
N 


+ Less Filter 
+ Used, Excellent 


NAVY COR-211095: Input 22-30 VDC/75-60A. 


OUTPUT: 115V/400 CY. | KVA/8.7A. RPM: 4809. 
With coupling provision for motor. Brand New 
Original packing ......-+eeeer eee ee eee eee $150.00 


UNDERWATER MICROPHONES 


Originally designed for use in harbor defense equip- 
ment these amazing hydrophones may be coupled to 
any hi-gain audio amplifier. For listening to under- 
sea sounds such as schools of fish, shrimp, Wee 

vail- 


etc. Ideal for fishetmen, explorers, students, 
able in two models described below: 
JR HYDROPHONE: Consists of a mosaic of 7 crys- 


tals encased in a rubber sheath approx. 4” diam. 
and 4’ long. Directivity is essentially horizontal. A 


matching transformer is “built-in,” permitting 
use of long cable runs $24 50 
WLIO GeIOSBic st erdterste nn titiaelelocolvisiors)-w.crobeisi= ' 


M-! HYDROPHONE: A lattice of 3 crystals encased 
in a rubber disk approx. | inch thick and 6 inches 
diameter. pibectiulty ie essentially vertical (down- 
ward). Compiete wit 
ANIPHENOL MM INGs wire etciereis « wie wivicie w{eiviei= $27.50 

SUPERSONIC OSCILLATOR 


FOR EXPERIMENTERS, TEACHERS, TECHNI- 
CIANS. DELIVERS 30 WATTS OF R. F. TUNABLE 


ERATES FROM 115V. 60 CYCLES. BRAND NEW. 
RACK-PANEL SIZE. COMPLETE 


WITH ALL TUBES ............-4.- $1 19.25 


CIRCUIT BREAKERS 


Heinemann: .01A, 2340 V—insulated for 5000 V. 
Separate tmls. For coil and contact......... 1.95 
#1510 M-7 7A, 24 VDC, SCS#3H900-7-3.... 1.65 
HAM 1614-100: 100 Amps, 24 VDC ......... { 
80 Amps, 24 VDC 
1000 VDC. Curve 3. 


POWER TRANSFORMERS 


Comb. Transformers—I15V/50-60 cps Input 
CT-15A 550VCT .085A 6.3V/.6A, 6.3V/1.8A...$2.85 
CT-341 1050 10 MA.—625V @5 MA, 26V @ 

4.5A 2x2.5V/3A, 6.3V @ 3A ......... 9.95 


CR 825 360VCT .340A 6.3VCT/3.6, 
6.3VCT/3A.... 3.95 

CT-626 1500V 160A 2.5/12, 30/.100.. 9.95 

CT-071 I10V -200A H 


CT-367 589VCT -050 A 


CT-403 350VCT .026 A 5V/3A °......4- 2.75 
CT-931 585VCT -086 A 5V/3A, 6.3V/6A 4.25 
CT-456 390VCT 30 MA 6.3V/1.3A,5V/3A 3.45 
CT-931 585VCT 86 MA 5V/3A, 6. V/6A 4.95 
CT-442 525VCT 75 MA 5V/2A. 1 CT/2A, 


50V/200 MA.. 3.85 

CT-720 550-0-550V/250 MA, 6.3V 1.8A 
CT-43A 600-0-600V/.08A, 2.5VCT/6A, 
GIS VC BIAS Cikiemtin tceeereetpatle sen Os 

CT-444 230-0-230V/.085A, 5V/3A, 6V/2.5A.... 3.49 

CT-766 300-0-300V/120MA, 2 X 5V/3A. 2.5V 5A 4.65 

CT-129 550-0-550V @ I50MA, 6.3V/4A, 


ZEW / BsbARLOV /SA lati sievane cte,s clorsleleleicte 4 
PT-786 1500-0-1500V @ 300 MA........ ooeee 14,95 


Filament Transformers—1!15V50-60 cps Input 
Item Rating Each 


FT-157 4V/16A, 2.5V/1.75A ....... misiisisisicie S299 
BP RNOS eG VAQDA oisicts victees> cet sleieisie'ele coerce 0/9 
FT-924 6.25V/21A, 2x7.75V/6.5A ......+5 +» 14.95 
FT-824 2x26V/2.5A, 16V/IA, 7.2V/7A, 

6.4V/10A, 6.4V/2A..........- teins f O.90 
FT-463 6.3VCT/IA, 5VCT/3A, 5VCT/3A.... 5.49 


FT-55-2 7.2V/21.5A, 6.5V/6.85A, 5V/6A, 


RIM SA sited ots: orolaale/ sles) fee aler aie ait Sebo) LES 

Fdir OBA) 025/ 2D Ay 2X2.5/ 7A) as,esscieciise eee? ». 279 
FT-A27 2.5V/2.5A,_7V/7A, TAP 2.5V/2.5A, 

POU ETES Di cwlcstsmctiale(ieeestce ees 12.50 

FT-608 6.3V/3A/750V Test ............000 1.79 


FT-873 4,5AV/.9A, 7V/7A ....02.eccececens 


end M.0. or Check. Shipping Chgs. C.0.D. 


COMMUNICATIONS EQUIPMENT CO. 


131 Liberty St. Dept N-11 New York City 7, N. Y. 
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AS REPORTED 


BY THE 


TELEVISION TECHNICIANS LECTURE BUREAU % 


Tee past summer the mortality rate 
in the TV service business was the 
highest to date in the industry. Start- 
ing in May, when the TV viewing leth- 
argy set in, the swiftly receding volume 
of TV service calls put a financial 
strain on many small, inefficient busi- 
nesses forcing the operators to look 
for jobs that would pay enough to 
take care of house rent and groceries 
for their families. 

Your editors have:.travelled a great 
deal during recent months talking to 
men in the service business and trying, 
in particular, to determine the reasons 


for so many business failures in TV > 


service. It is obvious that when a 
man launches out on his own in a 
business he does so with confidence 
that he will be able to make it a suc- 
cess and get a better-than-average in- 
come from it. Yet every summer 
thousands of men. who started their 
own businesses have to close them up 
and look for jobs on,someone else’s 
payroll. 

Why do so many service businesses 
fail? 


Service Charges and Income 

Russ Hansen, manager of the con- 
tract service department of Motorola, 
has been giving an excellent talk on 
fundamental business practices in the 
management of a TV service business. 
One of the basic tenets of successful 
service business management stressed 
by Mr. Hansen is that monies paid out 
for labor must not exceed 40% of the 
total service labor income of the busi- 
ness. 

In a one-man shop this would mean 
that the operator must do’ an average 
of one-thousand dollars a month in 
service volume, exclusive of replace- 
ment tubes and parts, to warrant pay- 
ing himself a four-hundred dollar 
monthly income. The other six-hun- 
dred dollars a month will be absorbed 
by other facets of the business that 
must be maintained if the business is 
to prosper and grow. 

To develop a one-thousand dollar a 
month service volume the technician 
who charges only $2.50 per home eall 
must complete 400 calls per month. 
This would require the incredible aver- 


age of 18-plus calls per day during th 
normal business days of an averag 
month. Even if that volume of bus 
ness was available to the one-ma 
service operation the supplementar 
activities involved in handling it woul 
make it an impossibility. ~ 

At $5.00 per home service call th 
volume required to develop a one-thot 
sand dollar per month gross labor ii 
come would be 200 calls or an ayel 
age of 9 calls per day. : 

In the average efficiently manage 
adequately financed five-man servic 
company field service technicians ai 
able to handle only seven-plus hom 
service calls per day. These men hay 
no responsibilities other than doin 
the best work they can on the sé 
they are assigned to service and 1 
keep lost time between calls at a min 
mum. They do not have to wort 
about business volume because that 
handled by the shop manager or owt 
er. They are able to stock their ser 
ice cars during their daily stops at th 
shop to pick up their route sheets < 
deliver sets pulled for repairs, so the 
do not lose time running to parts jol 
ber stores for needed supplies. T é 
do not have to spend time poring ové 
a map routing their daily work—th 
is handled for them by the rou 
clerk in the office. Yet with all of 
routine details handled for them, t! 
experienced technicians are able to ai 
complish only seven-plus home ser 
calls per day on an average. % 

The one-man service operator ml 
handle all of these details hims 
There is, however, one phase of # 
business he cannot handle because — 
must spend a large part of his 
on service calls. That is the job 
taking the incoming service calls. | 
who work out of their homes us 
have this detail handled by their 
or some member of the family. O 
use a telephone answering service. 
most cases neither of these is as € 
fective in maintaining satisfactory ¢ 
tomer relations as that accomplis! 


“telephone personality.” 

It is amazing how few service 
tors recognize the vital import 
telephone contacts with pro 
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 ectronic equipment. Those 

» sith previous maintenance 
hexperience on military equip- 

1 hent preferred. Writers will 
efarticipate in a three-month 


uipment prior to writing 
essignments. 


: GINEERS EXPERIENCED in the 
Mriting and preparation of 
/Mnaintenance manuals for 
Hlectronic equipment or guided 
@nissiles. These specialists will 
lyork step-by-step with the 
‘Geople designing, developing 
)nd manufacturing the products 
involved. Experience in the 
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bf your qualifications to 


esearch and Development 
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buyers of the service they have to sell, 
Your editors have checked the tele- 
phone response a customer gets from 
service businesses in many areas and 
often are astonished with the reception 
they receive. A large percentage of 
small service businesses have the tele- 
phone answerer take the prospective 
customer’s telephone number with the 
statement that the technician is out on 
a service call and will contact them 
When he returns to the shop. Quite 
often the person who answers the 
phone is either flippant or rude—an ex- 
cellent way to lose business. 

In appraising the reasons for the 
failure of a number of small businesses 
your editors found they were all due 
to inadequate volume of service, bad 
customer relations, and poor service 
pricing practices. 

Many men drop out of their own 
service businesses under a cloud of 
suspicion on the part of some of their 
service customers. The most common 
complaints come from the handling of 
sets pulled to the shop for repairs. Sets 
brought in that have hard-to-locate 
defects are sometimes held in the shop 
for weeks while the technician vainly 
tries to locate the trouble during his 
shop time. Customers are stalled with 
an excuse that a special part had to 
be ordered from the factory and the 
set will be repaired and returned as 
soon as the part arrives. 

It would be much better just for 
their own peace of mind if one-man 
service business operators would make 
a deal with a top-flight shop to handle 
their major service jobs for them. In 
one case brought to our attention, a 
technician turned down service calls in 
an eight-block area to avoid running 
into two customers whose sets he still 
had in his shop and had been unable to 
service. Both were “waiting for parts 
from the factory.” This man finally 
took the sets to a larger company for 
service and returned them to their 
owners when they were repaired. He 
said that fumbling around with those 
two sets had cost him four hundred 
dollars in income. He had spent twenty 
hours on one set trying to locate the 
cause of the trouble. This set was re- 
paired in less than two hours in the 
shop that had a top-flight circuit an- 
alyst on the bench with the best preci- 
sion-type test equipment to assist him. 


Investment and Income 

A number of studies of service busi- 
nesses your editors have made over a 
period of years have indicated that a 
minimum investment of ten-thousand 
dollars is required for a: TV service 
business to have all of the elements 
necessary for continued success and 
growth. 

The main reason given by practically 
all men who fail in the service business 
is that they started with inadequate 
capital and were unable to build up 
their operating equipment and parts 
stocks out of service income. These 
men point in particular to the time 
lost in trips to their parts distributors’ 
stores to pick up replacement tubes 
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Stereo-Magnemite* 


Portable 
Battery Operated 


STEREOPHONIC 
Tape Recorder 


Stereophonic field recordings can now 
be made with ease and assured profes- 
sional results using a choice of three 
models operating at tape speeds of 15, 
7lf and 334 ips. to provide frequency 
responses up to 15,000, 7,500, and 5,000 
cycles respectively. 15 and 714 ips. 
models meet primary and secondary 
NARTB standards for flutter, fre- 
quency response and dynamic range. 


Enables stereo-enthusiasts, sound engi- 
neers, researchers, broadcasters and 
motion-picture producers to economic- 
ally experiment and efficiently produce 
ideal recordings with optimum stereo- 
phonic effect. 


All models measure 814 x 11 x 10 in. 
and weigh 17 lbs. Employ two com- 
pletely isolated channels for recording 
and playback. Utilize 60 kc ultrasonic 
bias oscillator. Provide 50 hours of 
operation from one economicdl set of 
standard dry cell batteries. 


Incorporates governor-controlled con- 
stant speed spring-motor. Stereo- 
headphone monitoring while recording 
and playback. Overall dynamic range 
50 db. Flutter less than + 0.1%. 


Stereo. -cephaloid crystal or dynamic 
microphone available to produce dif- 
fraction and acoustic pickup pattern 
- simulating human stereophonic hearing. 


Completely battery-operated © stereo- 
phonic recording-playback system easily 
carried and operated anywhere. Uses 
standard 14 in. tape on 5 in. reels. 


Write for complete technical literature 
and direct factory prices to-Dept. RT 


AMPLIFIER CORP. 
of AMERICA 


398 Broadway, N. Y. 13, N. Y. 
*T.M. Reg. U.S. Pat. Off. 


and parts they were unable to buy in 
stock quantities. In one case the-curi- 
osity of a parts jobber inspired him to 
keep a record of the number of trips 
one of his customers made to his store 
over a period of three months. During 
that period this man averaged four 
trips per day to the distributor’s store! 
The distributor figured that each trip 
required a half hour’s time, which add- 
ed up to fifty hours per month! In 
other words, this man lost more than a 
full week of effective working time 
every month in trips to the jobber’s for 
supplies. Small wonder that his busi- 
ness finally folded up. 

In a recent check of the finances in- 
volved in a new business started by a 
competent service businessman, it was 
found that almost ten-thousand dollars 
had been invested. This was applied as 
follows: 


Tools and Equipment......... $1500.00 
EIDrary pie tetra Secor 350.00 
Fixtures and Office Supplies.. 750.00 
PEER INANKONWOIAY ooGoonaucoSee 3000.00 
EREUICK pete cgoc custo cine a tural 2000.00 
Cash & Accounts Receivable. . 1500.00 

ANON S saeseing pe Marcie $9100.00 


Comparison With TV's Early Years 

When TV first burst upon the busi- 
ness scene radio service dealers were 
able to get a good start in the business 
with the addition of service trucks, in- 
stallation equipment, and a moderate 
stock of picture tubes and special TV 
parts and accessories. Although there 
was a wide variety of TV circuitry em- 
ployed in the early receivers, alert op- 
erators were able to build their service 
data files from set manufacturers’ 
schematics and service notes. 

Through careful handling of con- 
tract monies and cautious expansion of 
their facilities, hundreds of radio serv- 
ice dealers were able to expand their 
capital structures out of income to 
meet the growing need for larger re- 
placement stocks, TV test instruments, 
tools, and other elements necessary for 
competent service. 

The technician who opens his own 
shop today is faced with the necessity 
of making a substantial investment in 
working equipment. A service library, 
for instance, is a practical ‘must.’ A 
complete complement of standard TV 
test equipment is absolutely necessary. 

The business development job the 
new service business faces is also an 
expensive project. You can’t develop 
an income from service unless you 
have customers for that service. In or- 
der to get a satisfactory volume of 
business you must keep a lot of set 
owners informed about who you are, 
where you are located, and why you 
are better qualified to service TV sets 
than anyone else in your locality. Peo- 
ple are never conscious of service 
shops or even service needs until they 
need service. Keeping your name and 
your facilities before them requires 
steady, consistent promotion. 

Many men who start in business con- 
fuse the money they handle with in- 
come they can spend for their personal 
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VTVM Hewlett-Packard 400A .........- 


VTVM General Radio 726A............. ne 

VTVM General Radio 1800A....... Like New 

Portable double bridge G.E. 5927123G 
-0001-22 ohms 
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20=200 000) (CUPS. = sie srt wieretoie areteteteneaniane Re 
Audio pecileteE Hewlett-Packard 202DR _ 
2-70,000 C.P.S. 
Tuning fork oscilictor 1000 C.P.S, 
General Radio 813A ......+...+ss0e: . 
Signal Generator Hickok 288X..... Like Ne 
Tube. Tester Supreme 600 .......-.++.: New 
Megohmeter Weston 796 0-200 megs. @ 
500V. Ex 
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Standard Signal Generator Ferris 14C..Exe. 
VIIF Signal Generator 8-330 me. " 
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freight charges. 
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Pasadena 8, Calif. 
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jajly needs. That’s why they get 
»wjuble with their suppliers by not 


that three-hundred dollars for 
hings is less than one-hundred 
4 The balance will have to be 
ty paying for the stuff. 


| 
saCharges and Business Size 
“sbiggest mistake made by men 
3 art their own service businesses 
“aking that they can make a go of 
ssiness by charging less money 
“ir time than the larger shops. 
ely, a one-man shop should get 
ynoney per hour for its time than 
adshops if it is to earn a compar- 
mt income. The one-man service 
vion will lose far more time pro- 
thately in nonproductive work 
she larger shops. The individual 
Mor must spread his time and ef- 
ver too many diverse activities 
Miction with maximum efficiency 
»+ of them. 
vently a very interesting study of 
‘= volume in relation to profitable 
charges was brought to our at- 

mp. <A service company whose 
»ird charge of $4.00 for a home 
fg call was based upon an annual 
wyservice income of $200,000 found 
started to lose money on those 
s when the volume dropped to 
an $125,000. They adopted the 
rd TV labor charges schedule, 
of which have been offered to 
s of this department by the 
to restore their profit margin 
omparative level with what it 
een when their volume was 
0. 
ew TV labor charges chart that 
troduced during the month of 
r is designed to facilitate the 
g of estimates on TV Service 
his chart will supplement the 
al TV labor charges chart but is 
ed for shop use only and not for 
er mailing. It will be available 
form of bristol board 11”x14” 
harts at $1.00 per copy. Inquiries 
ning it should be addressed to 
Information Services, P. O. Box 
Indianapolis 6, Ind. It will be 
as Chart TVL #2. 
original TV labor charges sched- 
VL #1, is available in the form 
consumer mailing piece size 
11”, folded to fit a #10 envelop. 
are available at a cost of $3.00 
undred and may also be ordered 
the TTLB Information Services 
ectly from your parts jobber. 

ry editors are conducting a con- 
g study of costs of service busi- 
operation. The results of these 
Ss will be reported from time to 
in this department. 


e Business Developments 

e of the most significant events in 
istory of the electronic service in- 
'y occurred recently in Texas. It 
a state-wide radio and television 
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ACCURATE MEASUREMENT OF 
COMPLEX WAVESHAPES 
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Viv a]\' READS PEAK-T0-PEAK 
COPeee VOLTAGES DIRECTLY 


RMS or Peak-To-Peck. 
Useful Gnd Mecessary—Read 
Directly With Model 655 


PEAKED SAWTOOTH WAVE 
TV Hotizentot Signal... 
Peak: fo-Penk Reading Re 
quired —Easily Dane Directly 
with the Model 655, 


PULSE WAVE 


TV. Horlzontal Deflection... 
Peck-To-Peck Measurement 
Needed—Read tt Direct 
‘on the Scale--Model 65 


COMPOSITE VIDEO WAVE _ 


Video Amplifier... 


... gives a true reading 
measurement of com- 
plex and sinusoidal 
voltages with neces- 
sary peak-to-peak or 


RMS value read direct- 
ly, for the analysis of 


waveforms in video, 
syne and deflection 
circuits. 


Quickly, ; . Acearsiely 
DO-ALL Model 655. . 


Versatility of measure- 
ment, built into each Mod- 
el 655, serves a variety of 
industrial applications in 
the service of vibrator 
power supplies, AC gene- 
rators and all equipment 
utilizing any type of wave- 


form or DC. 


ONLY *595° 


Match the Model 655 with 
any peak-to-peak VI VM. 
You will find that com- 
parable performance can 
only be found in much 
higher priced instruments. 
Comes complete with new 
“RCP SOLDERLESS 
TEST LEADS?” for oper- 
ation on 105 to 125 V AC, 


Service as the manufactur- 
ers say—the peak-to-peak 
The combination of 
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way. © PEAK-TO-PEAK AC measurements of from.2 Vto 4200 V on7 ranges. 
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service and speed up your 
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standard records. 
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plete cartridge except Pickering) together 
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25e for shipping. 
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trical and Mechanical Engineering. G.I. Government 
approved. Enter December, March, June, September. 
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Degree in 27 months as checked. 


OD Radio-Television 
0 Civil { Mechanical 


D Aeronautical 
O Electrical 


Addressics. Gist tecicre= ba foil Sinn Espen a eel ole et 


211 


20-20 
PLUS! 


S-268-Q 
Output 
Transformer 


+1 db 8—80,000 cycles 
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 Perteot with KT-66 and 
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service clinic and fair held in Fort 
Worth under the auspices of the Texas 
Electronics Association. 

This three-day event was held in 
the Texas Hotel in Fort Worth and 
was planned, managed, and financed 
by members of the service industry in 
Texas. With the Fort Worth Radio & 
Television Association, Inc., acting as 
hosts, members of the electronics serv- 
ice fraternity in Texas came in by 
train, bus, air, and private cars to sit 
in on a well-planned, skillfully-man- 
aged 3-day series of meetings and con- 
ferences. Texas is a big state with 
lots of miles separating the major cen- 
ters but delegations from every sec- 
tion of the state were numbered 
among the more than half a thousand 
registrants at the affair. 

Truett Kimzey, head of the top-flight 
servicing company in Fort Worth that 
bears his name, as master of cere- 
monies introduced a program of blue 
chip speakers during the course of the 
fast-moving schedule of events. After 
an address of welcome from the Mayor 
of Fort Worth, James D. Secrest, ex- 
ecutive vice-president of RETMA, set 
the tone of the meeting in his keynote 
address, ‘‘Let’s Build Our Industry To- 
gether.” He was followed by service 
leaders Hal Chase, president of the 
TSA of Michigan, Al Robertson, na- 
tionally known service dealer of Okla- 
homa City, and Forrest L. Baker of 
San Antonio, former president of the 
Texas Electronics Association. 

Thought—and discussion-provoking 
addresses were made by industry lead- 
ers Mort Farr, past president of 
NARDA, and John Rider, publisher of 
Rider’s service manuals and textbooks. 
Intensely interesting talks were given 
by Bill Renner of the Howard W. 
Sams Company; Howard M. Fender, 
District Attorney of Tarrant County; 
Duffield Smith, managing director of 
the Dallas BBB; and Howard M. Chil- 
ton, general manager of the Fort 
Worth Retail Merchants Association. 

In his address of welcome, Leonard 
R. Smith, president of the Texas Elec- 
tronics Association, pointed out that 
service businessmen in Texas had no 
axes to grind with any other segments 
of the industry. He outlined current 
service industry problems and _ dis- 
cussed some of the present bad prac- 
tices that are partially responsible for 
the public’s confused thinking about 
independent TV service businesses. 

The affair was financed from the ten 
dollar registration fees paid by each 
person who attended. It was the first 
state-wide service association conven- 
tion in the history of the industry fi- 
nanced completely by service people 
and drawing delegations from every 
section of the state. 

More than thirteen hundred mem- 
bers of the service fraternity from all 
over the state of Iowa registered at 
the 3-day annual electronic Techni- 
cians-Dealer Jamboree in Des Moines 
sponsored by the Radio Trade Supply 
Company of that city. 

The Hotel Savery, one of the lead- 
ing hotels in the city of Des Moines, 


ATLAS RADIALS 


FOR 
CHURCHES 


&° FOR 
TERMINALS 


FOR cARNIVAS 


With uniform 360° coverage, non-resonant cone 
struction, and 100% storm-proofing, ATLAS” 
Radial Driver Unit Projectors often solve the most 
difficult sound problems—are excellent for roo 
duction of speech, chimes and music. For com: | 

plete details on Radials and the famous AT 
line of Public Address and Microphone Stand 
Equipment . 7 


WRITE NOW for FREE Catalog 553. 


1446 39th St., Brooklyn 18, 


In Canada: Atlas Radio Corp., Ltd., To! 


EARN MORE MONEY— 
BE A PROFESSIONAL 


TELEVISION 


SERVICE 
TECHNICIAN |; 


STEP INTO THE TOP PAY 
$5,000 — $10,000 A YEAR 
CLASS. 7 MONTHS’ SHOP 
es QUALIFIES | 


If you want to reach your goal as 
a Successful Service Technician you 


SEND FOR 


will need plenty of ‘‘KNOW HOW” to FREE | 
qualify for the better servicing jobs Rs 
or profitable shop ownership. BOOK TODAY! 


WESTERN TV offers real experience on live equipment | 
in our BIG SHOPS AND LABORATORIES in the shorte 
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actically taken over by the 
ics service industry for this 


fvice business were presented by 
‘ry leaders and an extensive dis- 
waft the newest products for TV 
mation and service absorbed the 
ojon of registrants between lec- 


4 


i) Dallas Better Business Bureau 
@ily sponsored a new consumer 
on TV service that effectively 
the dangers of low priced TV 
ive. Titled, “Get Your Money’s 
o¥ When Buying Television Serv- 
Wet Says, in part: 

mskin once said: ‘There is hardly 
i Ing in the world that some man 
eit make a little worse and sell a 
pitheaper, and the people who con- 
e9price only are this man’s lawful 
3d this is particularly true in the 
tion service field. 

Sione city more than half a hun- 
be>ersons complained to the Better 
'éess Bureau within a few days’ 
wabout their unsatisfactory expe- 
Ms with a newly opened TV serv- 
ym that had advertised TV home 
ss for $2.65. Inadequately pre- 
“@ to render competent television 
services, the low price served as 
ick’ to get sets into the shop, 
iwhich much higher charges were 
for unsatisfactory workmanship. 
He too long, the firm closed its 
leaving scores of dissatisfied 


booklet then proceeds to de- 
the complexities of TV circuitry 
xplain the expert knowledge and 
equipment required to give com- 
tservice. Then it advises readers, 
the selection of a TV service 
look with skepticism at those 
would lead you to believe they 
epair your set at home for a few 
rs. Question unlikely ‘gimmicks’ 
%5o good to be true’ inducements. 
aps the dealer from whom you 
Wht your set can recommend a 
e organization in which he has 
dence. And, finally, if in doubt, 
with your Better Business Bu- 
where the reputation of such 
s becomes a matter of public rec- 
Doing these things should result 
Gappier and more pleasant televi- 
experiences for you.” 

you would like to get a copy of 
very fine consumer booklet send 
cents in coin or stamps to: The 
as Better Business Bureau, Dallas, 
as. Request a copy of the booklet 
ret Your Money’s Worth When 
ng Television Service.” 

e would like to urge the readers 
is column to investigate not only 
‘publication but others mentioned, 
time to time, as being available. 
essionally produced and carefully 
ned, they represent a real boost 
the technician at a minimum of 
e and effort on his part. 

a 
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° 
Complete Kit... Sail 
COMPLETE KiT—TThis kit is complete with every 
part necessary to assemble into a finished receiver, 
including tubes and cabinet. Chassis is punched 
and marked. Mount the parts, wire it, align it and 
you have a fine receiver of commercial appearance, 
that can’t be beat for 3 or 4 times the price. Parts 
layout, schematic diagram and alignment instruc- 
tions are supplied. 
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Source S Swiich 

mendet tee ke LIMITED QUANTITIES Sent 
to 400 KC and F alibrated Dial 
Mein Six Bands Order Now! Face, 


ERIE CERAMIC CONDENSERS DUMONT TV TUNERS 
500 mmfd. 39¢ hee mmfd. 29¢ Famous continuous tuner covering TV 
ea. 115 KY. ea. 


20 KV. Channels 2 through 13 and the 88 to 108 

Mis Sa US cab ee m.c. FM band. 3 Tube (6AB4—6AK5— 

WIRE 6J6) Tuner for Dumont models R-119A 

and R-112A & R-113. Model R-119A com- 

4, lb. spool of #20 hot tinned, solid 39 plete with calibrated glass dial. Model 

Sai ee ee Cae ty dy in te. G R-112A & R-113 complete except for dial. 

Brand new. Use them for TV tuners, H. F. 

converters, ete., continuous tuning range 

2MFD, 2500 VOLT from 52 to.216 MC. $10.95 
Aerovox type 2509 oil cepacives rec- Tumer Lory biel OA. cue talteneen shone a 

GATIONS AI aratenene tow uueermnmenalet oe each $4.95 “ipl. 
cg Peat Pept Oh. Whey SAE aE aS 8.95 Tunes fone hee ae 9.95 


ORDER TODAY! 


TERMS: 25% Deposit with order. i cae SPECIAL PURPOSE TUBES 
c.0.D. Includ t ith I 

o:0 Duolnatnge wontons fain usrest post | HKe4 oy /$495| 10KR7 acre gute 
ject to change without notice. All mer- 3FP7A ..... 7.9513C24 ..... 1.50 


chandise subject to prior sale. Minimum 
order $5.00. 


BOULEVARD ELECTRONICS, INC. - —% 24458 


; ¢ RADIO AND 
808-10 W. JACKSON BOULEVARD « CHICAGO 7, ILLINQIS * TELEVISION SUPPLIES 


5CP1 ...... 9.95|304TL .... 10.95 


ANOTHER OUTSTANDING JOBBER 


NIDISCO 


713 Newark Ave. 
Jersey City, N. J. 


EASY TO LEARN CODE 


It is easy to learn or increase speed 
with an instructograph Code Teacher, 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Availa- 
ble tapes from beginner’s alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready—no QRM. 


55 State St. 294 Passaic St. 
Hackensack, N. J. Passaic, N. J. 


658 Anderson Ave. 126 So. Warren St. 


ENDORSED BY THOUSANDS! Cliffside, N. J. Trenton, N. J. 


The Instructograph Code Teacher lit- 


erally takes the place of an operator- HAS THE 
instructor and enables anyone to SENSATIONAL NEW 


ee) Oe 
learn and master code without fur- 1180-K 
ther assistance. Thousands of successful operators have ) 
“acquired the code’’ with the Instructograph System, DECADE 


Write today for convenient rental and purchase plans. 
CONDENSER BOX KIT 


INSTRUCTOGRAPH COMPANY IN STOCK! 


4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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as though 
you were 
there... 
when 


you use 
a 


SERVICE HINTS | 
ON SYLVANIA TV SETS. 


CHASSIS 366 


Raster disappears as brightness is turned 


up. 

This condition will occur if Lio, 
the peaking coil in the plate cir- 
cuit of the video amplifier, is 
open. (See diagram below.) 

For a quick check, put a jumper 
across Leo temporarily. If a nor- 
mal picture is obtained, replace 
the coil. 

Smear in picture and poor contrast. 

This could be due to condenser 
Os, the .2-ufd. coupling condenser 
between V., the 6BF5 video ampli- 
fier and the cathode of the picture 


R147 
ISK * 


v7 


6BF5 
VIDEO AMP. 
-I5V 


VIDEO 


DETECTOR 
PIN Il OF CRT 


tube, (pin 11), being open. (See 
accompanying diagram.) 

To correct this condition, bridge 
this condenser with another .2-yfd. 
unit. 

Noise in sound. 

When this condition is accompa- 
nied by poor vertical syne and 
varying contrast, condenser Ci, 
the 60-ufd., 350-volt electrolytic 
screen bypass condenser from pin 
4 of Vu, the 6V6 audio output 
tube, to the —135 volt line may 
have a poor internal connection 
to the can. To check, bridge this 
condenser with another one of ap- 
proximately the same voltage rat- 
ings. 

Blooming or no high voltage. 

A hard-to-find cause of either of 
these symptoms is a shorted con- 
denser, Cru, the 25-yfd., 25-volt 
cathode bypass across the 270- 
ohm resistor (Rus) in the cathode 
circuit (pin 8) of Vu, the 6V6 
audio output tube. If this turns 
out to be the trouble, replace the 
6V6 also. 

Horizontal pulling. 

This may be due to a leaky Cin, 
the .01-ufd. coupling condenser be- 
tween the plate (pin 1) of Vis, the 
12AX7 syne separator, and the 
grid (pin 1) of Vu, the 6SN7 syne 
amplifier and clipper. The usual 
symptom when this condenser is 
leaky is poor vertical hold. Occa- 
sionally, under certain signal con- 


ditions and amount of leakage of © 
Ci, the vertical stability will be | 


good but there will be poor hori- 
zontal lock-in. 


Horizontal jitter and intermittent horizon 


old. } 
Check for a leaky Cis, the 14 
condenser in the control grid @& 
cuit (pin 1) of Vis, the 6AUG 10} 
zontal control tube. 
Ragged edges in picture. 
This may be due to shorted tuyy 


horizontal oscillator. This is som 
times caused by accidentally j 
terchanging the 6W4 damper 4) 


To check, observe the wavetor 
at the plate of Vu. The absen 
of damping at a portion of # 
damped sine wave indicates shor 
turns at Le. q 
No picture except when set is detuned 
This condition indicates a lack 
a.g.c. voltage. If the a.g.c. amy 
fier tube (Vu, 6SN7) is all rig 
measure its cathode voltage 
pin 6. If the reading is "af 


than —58 volts, replace Ris, 1 
3600-ohm cathode resistor, 


CHASSIS 437-3 5 
Trapezoidal raster. x 
A shorted or open winding in 
horizontal deflection yoke me 
cause this condition. If the yok 
good, check for an open Cx, t 
.22-ufd. condenser in the hor 
tal deflection winding. To test 
condenser, merely short it out 2 
see if a normal raster can bi 
tained. 
Decreased picture width. Be 
If the picture is 2 or 3 i 


ae 
high-voltage transformer, get 
check condenser Cus, the .0 
fd. unit across one of the 
zontal deflection coils. This ¢ 
denser is probably leaky. 
Weak high voltage and blooming of 
foldover in center of raster. 
Cx, the .2-ufd. filter cond 
in the “B+” boost circuit, 
be open causing this cond 
Bridge this condenser with 
another .2-ufd. or .1-vfd. | 
check it. 
No high voltage and fuses blow. 
In some cases the fuse may } 
blow, but the 6W4 damper 
may get red. This condition 
be due to a shorted C2, the . 
filter condenser in the “B 
circuit. If this is the case, 
to check the horizontal siz 
(its resistance should be 4 
. mately 67 ohms) before re 
the set to the customer. A 
Cx,» may burn out the ho! 
size coil, 3 
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ite 


iT AN-BURN 


LPARKG 


JUI|CATHODE RAY TUBE SPECIALS oi 
9 One Year Guarantee + 
G. E. | STAN-BURN % 
22... +$44.95|10BP4....... $11.00 
Bere les 27200 T2UP4AN 0... 20% 
19.25|14cpa |... ! ‘00+ 
5 50% 
: 16AP4 21.60 
21.70 16FP4 19.60 
4 Be oe 28:25 1 16GP4 21.60 
«6D ae 24.50 | 16EP4A 22.60 
5 an Biases 30.95 |16DP/HP4 ... 19.60 
U6 A (N.U.) 28.20|16DP/HP4A _. 2060 
Mero... 31.25|46KP4 3... .. 18.5 
e/1GRP4. 28.20/16LP4 ..... |: 20.6 


23.90'16LP4A ...... 21.6 
- 18.5 


> 

+ 

+ 

i 

* 

+ 

ok 

oe 

oe 

x 

25.9 

... 29.50% 
1. 32.50% 
1) ANTENNAE SPECIALS t 
5 6 or more Ye 
* 

> 

* 

as 

x 

+ 

* 

* 

* 

* 

ee 

* 

oe 

+ 

* 


N 

- 

a 
ecooeocooos 


: i= 
BSSDOUBLE ‘‘v”’ Antenna... .$2.19 $1.98 
Th MENT CONICAL 


SWWeDT SWEDGED .......... 


SERRE EAUU IN oe oa ote tials «bus . 1.29 
EAS TS) onc ccs tees 1.69 1.49 

i TV WIRE 

RIRIEE at mels\s Veliais te (m-e/lelejalia a 60 © 4 <6 6)'s $ 9.95 M Ft. 
Ble 300 OHM... eee ee ee ee 11.95 M Ft. 
Mutt COAXIAL =... we eee ee eee 35.00 M Ft. 


1S 630 REGAL with Cascode Tuner.$149.50 
eee CABINET 0.5 fA 42.00 

WIRE RECORDERS IN STOCK 
N — Mode! 9T3C — 2-s 


Fi Amplifier ........ 
C10—AM-FM Tuner ..... . 
D CS500—Williamson Amplifier... e 
"eso carry MASCO—BOGE?R—PILO etc., Ampli- 
re-Amps, FM Tuners and WESSTER Tape Re- 


——— 
Speaker..$ 3.98 630 Vert.. output 


H Speaker .. 3.98 aannuee ayers 9 
] ert. ocking 

G.E. Flyback 1.98 Osc. Xbormick 89 

See meee 1.98 ; Cascode Tuners ... 19.95 

output | Standard Tuners . 17.95 

Ries chelees 1.98; Dumont 21.25 mc. 14.95 


HORIZED DISTRIBUTORS for Gen- 
Electric, Kenrad, Tung-Sol, National Union, 
al, i neral Mot 


AYA a IE IE 


2 tom-B Plymouth, Ford, 4 
let and many others, always in stock. 

) arry a Complete line of HI-FIDELITY + 
eGisound equipment. Send us your requests. 


Wso carry a complete fine of popular makes of 
Tubes at 50/10 discount. Also many other spe- 
rpose and transmitting types, and all electronic 
and equipmeni at lowest prices. Send us a list 
r requirements for prompt quotations. ‘ 
20% with order. Balance C.0.D.- All Prices % 
, NEW YORK Warehouse. Minimum order ade Ne is 
* 


£2 our latest price list and Hi-Fi catalog to 


N-11 
-BURN RADIO ond 
! ELECTRONICS CO. 
(C.8.S. THEATRE BLDG.) 
7 BROADWAY © NEW YORK 19, N.Y. 


% 
a 


Read 
DIO & TELEVISION NEWS 
. Every Month 
4 


HI-GAIN TUNER-BOOSTER 


J 3 LESS TUBES WITH DIAL 
— $4.75 
COMPLETE 


B® :6.00 


wie poor TV reception with a Hi-Gain_Booster, 
Whish weak fringe areas, reduce snow. This unit 
es to you as a_highly serviceable High-Gain 
. Uses 636 Tubes in very efficient Hi-Q 
Weuit. Has 8 tuned circuits using pure silver 
ictances and individual compensation provid- 
high gain on all channels. Built in 5:1 
jer Drive. f 

d necessary parts and instr. included makes 
: nest gain booster on the market reg. of price. 


$10 VALUE FOR $1.00 


100 Assorted 1/, 1, 2W RESISTORS 


aments sent postpaid when full payment is en- 
ee 25% deposit on C.0.D. Send for our new 
in. 


FRANK W. DECRAY & ASSOC. 
42 W. Jefferson Blvd. Culver City, Calif. 


No high voltage and Rez, (6800 ohms) 
burnt. 


Resistor R2, goes from the pri- 
mary of the high-voltage trans- 


R234 


\ 
HOR. SIZE 


former to the plates of the 5642 
high-voltage rectifier tubes. (See 
accompanying diagram.) 
This condition may be due to an 
open winding in the flyback trans- 
former. If the top ~5642 has 
a blown filament in addition to 
the above, then the trouble is a 
leaky Con, the .0005-ufd. high- 
voltage condenser. 
No high voltage. 
Check for a dead short across con- 
densers, Cus or Cx (the .00075-nfd. 
condensers across the flyback sec- 
ondaries), by measuring the re- 
sistance between terminals A and 
C (should be over 4 ohms) and B 
and H (should be 9 ohms). These 
terminals are located at the rear 
of the high-voltage cage and are 
arranged in alphabetical order. 
Vertical bars on left side of the screen. 
These bars resemble those due to 
Barkhausen oscillations. If this 
condition occurs in weak signal 
areas, reroute the twin-lead be- 
tween the antenna terminal strip 
and the tuner along the bottom of 
the cabinet alongside the chassis 
apron. Remount the antenna ter- 
minal strip on the lower corner 
(tuner side) of the cabinet. 
If these bars occur in strong sig- 
nal areas, try new 5642 high-volt- 
age rectifiers. 
Picture overloading in weak signal areas 
only. 
Check the a.g.c. clamper tube 
which is half of the 6AL5 video 
detector, as wel] as the 6SN7 a.g.c. 
amplifier. 


CHASSIS 508 

Right side of raster darker than left side. 
In addition to this symptom, there 
is also the possibility of squegging 
(intermittent horizontal scan) 
causing a ragged, leaking raster. 
This condition may be caused by 
a leaky C2, the 20-ufd., 100-volt 
condenser in the cathode circuit 
(pin .8) of the 6BQ6, horizontal 
output tube. 

Insufficient horizontal scan in low line volt- 


age areas. 
Lack of width with normal a.c. 


line voltage is caused by a defec- 
tive part. To get a little extra 
width when low line voltage is the 
cause, however, add a .005-#fd., 
600-volt condenser across C1, the 
.0047-ufd. condenser in the plate 
circuit of the a.g.c. amplifier. 


dual speaker business 
is good 


The trend to dual speakers 
is greatly expanding. 
That’s why you'll want to 
have the most profitable 
accessories on hand (or 
know which are fast- 
est-for-servicing) 
when this business 
comes your way. 
This Centralab 
switch is a prof- 
itable ‘‘middle- 
man’’ everyone 


switch 
mounting bracket 
and dial 


, white knob 


dual switch kit 
makes it better!  .ocscosins 


mounting screws 


Ail parts (except mounting holes) 
in one box—nothing else to buy ce 
a 

You get the complete assem- 
bly for switching between dual 
speakers such as auto rear seat and 
front seat speakers, including etched 
dial-mounting plate and complete 
installation instructions. Listener 
selects either speaker or both. Prof- 
itably installed, you forget it! Your 
Centralab distributor has dual switch 
mounting kits on hand — order a 
couple NOW. 


ee eee ee ee atenolol 4 
a CENTRALAB 
nA Division of Globe-Union Inc. : 1 
a 910-K E. Keefe Ave., Milwaukee 1, Wis. ' 
i Please send me Catalog 28 for additional ® 
4 technical data on dual switch kits. : 
t | 
t Name... 
| 
Birt eee fee ee ane eee eee : 
i 
: Address... 1 
) a 
Wo Clty2s 2 aaa eaneese ZONE ores SEACC. roeeenssene art | 
iPArrTrreeett te 
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fe WE NEW 
(OK 


‘MODEL 22A 


so dramatically differ- 
ent, it's a new concept 
in amplifier design. 

so functionally com- 
pact, it simplifies any 
installation. 


, So exceptionally at- 
tractive, it captivates 
at first glance. 


But, FOREMOST, so 
genuine in HIGH 
QUALITY AUDIO PER- 
FORMANCE, despite 
it's unprecedented 
low cost. 


SEE and HEAR the New Model 22A 
at your local dealer’s Sound Department 
soon. A listenin g treat awaits you. Write 


today for free technical information. 


Dept. RL-3 


BROOK ELECTRONICS, ine 


Fist in the High-Qualely Lbudio Fill Fence 19.34 


34 DeHART PLACE, ELIZABETH, N. J. 
216 


Connect the .005-ufd. condenser 
between lugs 6 and 7 of the flyback 
transformer inside the high-volt- 
age cage. This is the winding that 
is in parallel with the horizontal 
size coil. 


No high voltage. 
Connect a jumper across the 


chokes, Lw (inside the high-voltage 
cage), and Lr; (on the bottom of 
the chassis) that are in the cath- 
ode and plate circuits of the 6V3 
damper tube. Either choke may 
be open, and by jumping the one 
that is open, the high voltage will 
return. 


CHASSIS 1-518 
White flashes on picture. : 
This condition may occur if C2, 


the .22-ufd. condenser at the v.h.f. 
tuner a.g.c. point (green lead), is 
open. Some of the earlier chassis 
did not incorporate this condenser. 


If this trouble is encountered in | 


such a chassis, insert a .22-yfd. 
condenser at this point. 
Overloading in picture. 


If the a.g.c. is all right and the 


tubes are not at fault, detune the 
4th video i.f. 


(Ts) slightly, and 


v6 
6CB6 
4TH VIDEOI.F AMP. 


+120V 


also check the cathode trap in the 

4th video if. (See diagram.) 

Weak picture. 

This may be due to a faulty video 

detector crystal. Check the for- 

ward and reverse resistance of the 

1N105 germanium crystal detec- 

tor. It should be about 100 ohms 

in one direction, and about 200,000 

to 300,000 ohms in the reverse di- 

rection. 

Be sure to observe the polarity of 

the crystal when replacing it in 

its holder. 

Snowy picture. 

Ci, the 2-4fd. condenser in the 
v3 


6CB6 +105V 
(ST VIDEO |.F AMP 


TERMINAL 2 
OF L53 


pfd. SOV 


Tr 


a.g.c. line, may be shorted, caus- 


WANT THE BES} 
IN CAPACITORS? 


Type UMP 


e Many, many notable advances it 
the art of capacitor design and many 
facture have been made by the ILLINOK 
CONDENSER COMPANY. As an example 
ILLINOIS CONDENSER COMPANY ha 
recently been awarded a patent on thei 
unique and exclusive molded capacito) 
construction as featured in the UM} 
types. 

For almost two decades, ILLINOI 
CONDENSER COMPANY has been build 
ing quality capacitors and regular user 
include most all of the largest many 
facturers of TV and radio sets. They 
names literally comprise the “‘blue book’ 
of electronics. 

To meet the ever increasing deman 
for ILLINOIS electrolytic capacitors 
ILLINOIS CONDENSER COMPANY ha; 
built new plants and greatly increase, 
production. Why don’t you, too, discove 
why ILLINOIS capacitors are “firg 
choice’’ of so many! 


Write for Catalog! 


ILLINOIS CONDENSER C' 


1616 NORTH THROOP STREET += CHICAGO 22 


WORLD'S FINEST 
AUDIO COMPARISON STUDIOS 


Music Lovers and Hi-Fi Enthusiasts ... Make it a MUST to} 
‘the Hudson Sound Comparison Studio nearest you! See, H 
‘and instantly Compare the World’s Finest Hi-Fi Compone 
with our ingenious Remote Controlled Push-Button Mechar 

. Hear the amazing new electronic Radio, Phono and Rec 
ing Equipment that brings Concert Hall “Presence” into | 
own home at Low Cost! \ 


AND NOW IN NEWARK, N. J 
.Néw Hudson Salesrooms ... Complete Stocks, Same Supe! 
Service as our two N.YC. Stores. . _ AND, “Studio 35,” Ne 
Newest, Finest, and Most Completely Equipped Sound 
Lowest Published Prices! 


FREE Hudson 1954 
HI-FI CATALOG 


Finest Manual of Its Kind . . . Contains 
Everything in High Fidelity . . . Compo- 
nents, Recording. Equipment, Replace- | 
ment Parts and Tubes, TV Chassis and 
Cabinets for All Types of Installations. 
Send for your FREE Copy TODAY! 


Dept. A-11 


ud FACTORY DISTRIBUTORS 


ud & TELEVISION TIeTROnIe a TesuP TR EEaT| 
| ELECTRONIC & SOUND EQUIPMENT | 
Adjoining Radio City 
48 West 48 St. 


New York 36 
Circle 6-4060 


Downtown New York 


212 Fulton St. 
New York 7 
Circle 6-4060 
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higher a.g.c. on the tuner. 
accompanying diagram.) 

is is the case, the tuner a.g.c. 
age will increase to about —7 


ging (intermittent horizontal scan). 
Vio, the 6CB6 horizontal con- 
tube. If the raster becomes 
al, check condenser O:;; (.1 
©@)), from the grid circuit (pin 1) 
fo the cathode (pin 2) of the 6CB6. 
Wailmittent pulling at top of picture. 
Wopck Vis, the 6AU6 a.g.c. ampli- 
Wj. If OK, check for a broken 
64 to the 5-prong plug of the 
)9h-voltage unit. One of the leads 
H/emecting the flyback winding for 
pile. to pins 1 and 5 on the plug 
od) be broken. An ohmmeter 
1) ick under the chassis, between 
fis 1 and 5 (large pins), will 
ickly show if this circuit is open. 
aT resistance should be about 
my) ohms. 


J at 


ep isture. 

Gjtate the a.g.c. control. If the 
2\ find is normal but there is a dull 
6 jter at one end of the a.g.c. con- 
}1 range, and then the sound 
S@lappears and the raster gets 
“ight with the a.g.c. control set 
)the opposite end, check V,;, the 
AUT noise gate tube. A dead 
ise gate tube will give these 


nlis may be eliminated by in- 
mWeasing the sensitivity of the re- 

iver. To effect this, replace Riz, 
Ne 15-megohm resistor in the 


Sr TS. pus 


C213 a2 25 
c2ie Ves 
C2iz DR 


Cow (1-916-1,-2) 


high voltage. 

Yull Vu, the 6AL5_ horizontal 
ase detector. If the raster re- 
ppears, check O2», the .001-“fd. 
ondenser connected to pin 7 of 
ie 6AL5, for high leakage. 
prizontal pull. 

ull Vii, the 12ZAU7 noise inverter, 
) check if the trouble is in this 
age. If the picture locks, check 
or a leaky Cx:, the .01-ufd. con- 
enser in the plate circuit (pin 1) 
MeV a3. 

jorizontal pulling. 

his can be caused by a weak 
Y6G (V.) audio output tube from 


bey 


pA» 


per, 1953 


FREE CATALOG 


JUST OFF THE PRESS—OUR NEW 
SURPLUS CATALOG! SEND FOR YOUR Copy! 


SOUND POWERED HEAD 
AND CHEST SET 


Navy Type—No Batteries Required— 
Ideal for TV Antenna Installations 
and many other uses. 20 Ft. Cord. 


Used. - 
Tested: NEN COC arto $5.95 EA. 


TELEPHONE WIRE FOR THE ABOVE 


COMBAT TYPE—2 Cond. Twisted, Rubber r 
Medium Weight, W-130 : @ ole per Ft, 

FIELD WIRE—2 Cond. Twisted, Weather- $4 7 
proof, Heavy Duty, W-110—525 Ft. Roll.. a +) 

COPPER WELD WIRE — Weatherproofed, 2 Cond. 
Solid. {200 Ft. Roll, $10.00. Per Ft. @ .0lec per Ft. 


COAXIAL CABLES: 
RG-8/U (SPECIAL) 51.5 ohms. Same size as 
RG-8/U. Prices: 1 to 100 ft. @ 8e 


per ft.—100 to 500 ft. @ 7%c per ft.—500 to 1000 ft. 
3 


@ Te per ft.—1000 ft. Rolls @ 6%4c per f 
RG-34/U 71 ohms, 145 ft. $15 00 
1 


length 


DYNAMOTORS: 


OUTPUT: STOCK No.: PRICE: 


.DC, 330 V. 135 MA. DM-330 $7.95 
{2 V.DG. 250 V. 50 MA. DM-25 8.95 
12or24V.DC. 500 V. 50 MA. USA/0515 4,95 


DYNAMOTOR UNIT—PE-I33—12 Volt input; output 
230 VDC 90 MA. Filtered. Dyn.: 7 95 
5Vo"x3'/o"; Filt. Base: 3”x4”x5”...NEW: a 

DYNAMOTOR UNIT—PE-103—6 or 12 Volt input; 
output 500 Volts Hie ules reemeeee with battery 
cables, circuit breakers, an er base. 

Prices: NEW: $39 USED: $29.95 
OUTPUT CABLE f/PE-103—8 ft. CD-501....$2.95 


DYNAMOTOR—PE-I0!I—6 or {2 Volt. (Reprints of 
original CQ conversion articles—Oct. & Dec., ’52 
issues, furnished.) This is the Dynamotor the Hams 
have been talking about! Easily adapted to supply 
625 V. @ 150 MA. and 325 V. 125 MA. @ 12 
Volts—or 300 V. 90 MA. and 160 V. 

MA. @ 6 Volts NEW: 


BATTERY SWITCHING UNIT and 


METE R usea to switch load from one battery to 
another—or 6 to {2 Volts. Contains 2” Meter 
—0-15 Volt DC Scale for reading battery voltage. 20 
Amp DPDT Switch and indicator. Case size: 4” x 


TRANSFORMERS 
110 V. 60 Cycle Primaries 


5 Volt CT-25A—10,000 V. Ins, OPEN FRAME—6” x 
ee oC WA od $7.95 
. ie 24 V. { Amp..... 1. 
- Yo Amp..... 2 24 V. 6.5 Amp. 
6—24—or 30 Volt 8 Amp 


AERIAL WIRE—Phosphorus Bronze #16 Strand- 


ed, 200 Ib. test. Weatherproof, 150 Feet $1.50 
on Reel. RL-3 with Clips 

Telephone Wire—3 Cond. 

steel, 525 Ft. 


FAIR RADIO SALES 


BLOWERS—115 VAC 60 CYCLE 


SINGLE TYPE: (Illustrated at 
left) 100 CFM. 214” intake: 2” 
outtet. Complete size: 5” x 6”. 
Order No. 10939 

DUAL TYPE: 100 CFM. 4” in- 
take; 2” Dis. Each Side. Com- 
plete Size: 8” 
1C880 

COMPACT TYPE: 108 CFM. Mo- 
tor built inside squirrel cage, 

: 42" intake; 334” x 3” Dis. Com- 
plete size: 444” W x 8%” H x 84g” D. Order No. 
2C067 

FLANGE TYPE: (40 CFM. 2” intake; 24%” Dis. 
Complete size: 7¥2" W x 714” H x 634” D. Order No. 
GSOT rR ctantayetis tile dcietsleccittes sole srstheus oie tea ote 

FLANGE TWIN: 275 CFM, 41” intake; 3!4” x 3” Dis. 
Complete size: 1134” W x 83%” H x 8-1/16” D. Or- 
or INOss2COG9M it eis ate silence ikea ae $21.95 


x 6”. Order No. 
$13.95 


HORSIE-TALKIE 


TRANSCEIVER 


TRANS.—REC.portaBte, READY TO oP- 
ERATE. BC-745 TRANS.-REC.: Crystal Controlled, 
covers Freq. 3 to 6 MC. by use of Plug-in Coil. With 
PE-157 Power Supply, BB-54 2 Volt Battery, Speaker, 
Antenna, Mic., and Crystal for 5030 KC. Set size: 
5”x5”x6”, mounted on Staff 30” Lg. Power Supply 
Operates from 2 Volt Wet Battery rechargeable from 6 
Volts and houses Speaker. 
Tested—Complete 
T-39 CHEST SET—Has Speaker & Space for 

Dry Cells $4.95 
Be ERA & brea pes ONLY—No Cover. 

aff or Antenna, but w/Tubes— 
$14.95 


ANTENNA EQUIPMENT 


MAST BASES—INSULATED: 


MP-!32 BASE—Illustrated at left—i” 
heavy coil spring, 2” insulator. Overall 
length: {1/2.” Weight: 234 Ibs. 

Prites. 500k oa ae eac cee eae pro 


Ce MP-S-33 BASE—Insutated type with heavy 


— 
ce, Os Ibs ate ae ek ee $5.95 


ee MAST SECTIONS FOR ABOVE BASES 


i v Tubular steel, copper coated, painted, in 3 
me ft. sections, screw-in type. MS-53 can be 
used to make any length with MS-52-51-50-49 for 
taper. Any section 50¢e Each 
Larger Diameter Section: MS-54 $1.25 


RECEIVER AND TRANSMITTER 


RECEIVER BC-229 or 429—TRF Receiver with 3 
Plug-in Coils to cover Freq. Range 201 to 398, 2500 
—4700, 4150—7700 KC. With 6 Tubes: 1/37—1 /38— 
/39. Power Supply required, 6 or 12 Volt & 256 


Volts. Size: 16”x8”x7”. 
Schematic included usep: $8.95 


TRANSMITTER BC-230—Voice modulated Trans. with 
5 Plug-in Coils to cover Freq. Range 2500 to 7700 
KC. With 4 Tubes: 2/!0y—2/45 & RF Meter 0-1.5 
Amps. Power Supply required, 6 or 12 Volt & 350 


Volts. Size: 13”x8"x7”", 
Schematic included usED: $6299 


Special Buy—Both Rec. & Trans.: $15.00 
TRANS. CONTROL BOX BC-232 w/Plug........ $1.50 
REC. CONTROL BOX BC-231 w/Plua 

PLUG f/Rec. PL-61...75c. F/Trans. PL-64... 


Address Dept. RN @ Minimum Order $5.00 ® Prices 


F.0.B., Lima, O. © 25% Deposit on C.0.D. Orders 


132 SOUTH MAIN ST. 
LIMA, OHIO 


ALTERNATOR—GEN. (NEA-2D) 


For IKW Emergency Plant @ Mobile @ 
Amateurs @ Marine Radio & Power 
@ Test Bench & Shop Power 


Output 1080VA @ 115V, 800 cy. & 24 VDC @ 25A 
at any speed from 2400 to 4200 rpm. Speed clutch 
holds freq. 2%. Designed to operate @ 1800 rpm 
for FULL RATED output at 600 cy. & 12VDC @ 
925A. Alternator, less clutch, 644” D' x 7” lg. Over- 
all lg. w/clutch 12”. Wt. 42 lbs. Instructions fur-- 


nished. 
Excemet "8 $ 18,95 vew....924,95 


25% with C.O.D. orders. 
Satisfaction guaranteed. F.0.B. Los Angeles. 


POSSNER CO. 


Special Apparatus Division 


1223 Venice Blvd., Los Angeles 6, Calif. 


DEGREE IN 27 MONTHS 


Complete Radio Engineering course, including Telev., 
U.H.F. and F.M. Bachelor of Science Degree also in 
Mech., Civil, Elect., Chem., and Aero. Eng.; Bus. Adm., 
Acct. Extensive campus, modern buildings, well 
eauipped labs. Low cost. Prep courses. Personalized, 
practical instruction. Founded 1884. Placement serv- 
ice. Growing shortage of engineers. Prepare 
now for unlimited opportunities ahead. Ap- 
proved for Korean vets. Enter January, 
March, June, September. Write for catalog. 


+: TRISTATE COLLEGE 


¥ 16113 College Avenue, ANGOLA, INDIANA 
217 
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Radio Altimeter—AN/APN-1. New complete $65.00 ea- 


7 CARBON VOLUME CONTROLS—10 for $1.25 
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10 MEG i45.D. .P.S.T. CRL 129 
765A ___ 300 DUAL _5/16 S.D. S.P.S.T. IRC 140 
. .. t TRANSFORMERS—ALL ARE 50-60 CYCLE 
+ TRANSFORMER, 2 pri 


1) 
4 


Radio Power Trans. Pri. 
V. 210-20-30-40-50. Sec. 1100 V.C.T. Amp. 0.212. 
Test V. 2500. Size 7” H x 6”. 
Stock No. 501A PRICE $10.50 
CHICAGO TRANSFORMER. Radio Power Trans. Pri. 
» 230. Sec. 10 V at 6.5 Amps. Size 51/44"x414"” 
x41/2'". Stock No, 502A PRICE $3.50 
CHICAGO TRANSFORMER. Radio Power Trans. Pri. 
V. 105-10-15-20-25. Sec. # 
Size 414” 


x ....PRICE $4.50 
CHICAGO TRANSFORMER. Radio Power Trans. Pri. 
V_ 210-20-30-40-50. Sec. V 500 C.T. at. 
Size 434" x 31/4” x 31/2”. 
Stock No. 504A PRICE $2.25 
COLLINS RADIO. Plate Transformer, Pri. 115V 230V. 
Sec. 500V.C.T. at .106A. Size 41/2” x 31/2" x 31/44”. 
Stock No. 505A PRICE $5.00 
CHICAGO TRANSFORMER. Radio Power Trans. Pri. 
. 210-20-30-40-50. Sec. V 5V.C.T. at GA. Size 
41/4” x 3144” x 31”. Stock No. 506A. .PRICE $2.50 


ft OIL FILLED CONDENSERS 
3 sec. 3X .2mfd at 4000VDC. 35/"x51/2'’x2*". Elec. 
Util. Pore Term. Stock No. X409A.PRICE EA. $2.95 
3 section 1MFD-490V, 2MFD-400V, 1.5 MFD-100V. 
25/a"x31/g"x1l/2”. Elec. Util. 
Stock No. X770A PRICE EA. $0.70 
Dual 2.5MFD, 1MFD, 400VDC. 21/2'x33/4’1". Elec. 
Util. Stock No. X767A PRICE EA. $0.90 
Dual 2x2 .SMFD. 200VDC 13/4”x23/4"x13/4". 
Stock No. X771A PRICE EA. 
IMFD-400VvDC, 
Stock No. X 
AIMFD-6GOOVDC, 13/'x3”x1". 
Stock No. X418A 
4.S5MFD, 400VDC, 2’x3/"x1l/o"”, Aerovox. 
Stock No. X321A PRICE EA 


G.E. Price 
Part No. Each 


23F270G3. $0.38 
ESS .38 


SVAC 
115VAC-400cy 
140VAC-120cy 
400 


Rotating Loop Antenna MN20E,....Price Ea. 
tAntenna Changeover Switch 3PDT. .Price Ea. 
TPlug PL68 Price Ea, 
tAntenna Mast AN 104B New Price Ea. 


+ Items indicate that part(s) will be found in our 
LUS CATALOG with thousands of others. 
D FOR Surplus Catalog No. RN11. 

SEND FOR our Standard Radio & TV Parts and 

Hi-Fidelity Cat. No. RNS11. 


ne 
TERMS: All prices F.0.B. Chicago. Send 25% 
Deposit with order. Balance sent C.O.D. 


which the 120 volt “B+” is ob- 
tained for the noise inverter Vu, 
12AU7. Low “B--” voltage devel- 
ops sync pulse cancellation in this 
circuit. Make sure that the nor- 
mal --7 volts is on the cathode 
(pin 8), and +58 to +60 volts is 
on the plate (pin 6) of the noise 
inverter tube, to insure proper op- 
eration of this stage. If either 
rating is less, trouble in that cir- 
cuit is indicated. 


No sound, no picture—high voltare OK. 
Check for a defective 6Y6G (V5) 
audio output tube. 30+ 


STALLARD REPORTING 
By C. H. BOWERS 


HE old Spark Gaps are beginning to 

erackle and statie is all over the shack 
as we hear from various Old Time Wire- 
less Operators. Send in YOUR story if 
you qualify as an Old Timer of 1912 or 
thereabouts! 

With this issue we uncover an Old 
Timer, Mr. Otto D. Stallard, Jr., of 5327 
Morningside Ave., Dallas 6, Texas, and, 
as a preface, Mr. Stallard says: “As I 
look back over the years, it does not 
seem possible that almost forty-four 
years have come and gone since my first 
interest in telegraphy!”’ 

It was in December 1912 that our 
subject Old Timer obtained his First 
Class Wireless Operator License and 
started his career in that connection. 
His first commercial job was with the 
Marconi Company in Cleveland, Ohio, 
as second trick operator in the old 
Schoefield Building. However, in 1913 
he wavered and accepted a wire job with 
one of the oil companies, but not for 
long, because by Summer 1915 he 
shipped out as “Sparks”? aboard the 
“S$.S. Northland’’, sailing between Buf- 
falo and Chicago. Also short trips were 
made on the “City of Buffalo,” out of 
Cleveland, and on the old side-wheeler, 
“See and Bee.” Jobs were on the in- 
crease by this time and ambitious Otto 
telegraphed for _ railroads, wireless, 
Western Union, and oil companies, all 
within the same year—in fact he moved 
so fast his luggage was soon reduced to 
one “‘bug”’ slightly used, and a “‘mill!”’ 
His wardrobe, he wore! 

In May 1917, Mr. Stallard went into 
the service as a wireless operator, as- 
signed to the Army Transport Service, 
Depot Company “L,” detached service. 
There, his first assignment was Chief 
Operator aboard the Army transport 
**Thomas,” with subsequent duty aboard 


the transport “Sherman” and a tour on. 


the transport docks. 

The call of the oil company proved 
too strong for Mr. Stallard, however, 
and on being mustered out of the Army 
Transport Service, he went with the 
Magnolia Pipe Line Company as an 
oil gauger. That was 34 years ago. 
Today he is Division Superintendent for 
that company with headquarters in 
Room 504 Magnolia Building, Dallas, 
Texas, and would like to hear from any 
is his old buddies of the brass pounding 

ays. : 

This sketch concludes with Mr. Stal- 
lard’s own remarks, “Although I have 
not worked radio (wireless) for thirty- 
five years, it does not keep me from 
listening to the dots and dashes, as well 
as the phone conversations of both 
amateurs and professionals, as I have 
sets at home that cover all the possible 


bands.” BOK 
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inufacturers 
Literature 


Gir Aay<s re J 


Readers are asked to write di. 

rectly to the manufacturer for 
the literature. By mentioning | 
RADIO & TELEVISION NEWS, 
the issue and page, and enclosing | 
the proper amount, when indi- | 
cated, delay will be prevented, | 


“WIRELON" ROPES’ © 
Rochester Ropes, Inc. of Cuiper 
Virginia, has issued an unusual me 
describing the properties and qualij 
of ‘Wirelon” ropes. P 
Constructed of high tensile g} 
strands and tough, durable nyl 
“Wirelon” has numerous applicati 
in radio, television, and radar, 4 
booklet gives descriptions and spee 
cations of the product for such ap 
cations. % 


ASA STANDARDS 

The American Standards Asso 
tion, 70 East 45th Street, New York 
N. Y., has announced revisions of fi 
of its standards for transformers, — 
Major revisions in the standards 
clude additions to the terminology | 
general requirements for transform 
regulators and reactors, and a table 
indicate temperature changes and 
ditional information on loading an 1 
peration of instrument transformer 
The four publications are as follo 
“Terminology for Transformers, Ré 
lators, and Reactors” (C57.10-195 
gratis); ‘General Requirements 
Transformers, Regulators, and Rt 
tors” (C57.11-1953—gratis) ; “Requ 
ments for Instrument Transforn 
and Table of Contents” (C57. 13-198 
$1.00); and “Guide for Loading” 
Operation of Instrument Traneig 
ers” (C57.33-1953—35 cents). 


TWIST-PRONG ELECTROLYTIC 
Astron Corporation, 255 Grant 
nue, East Newark, New Jersey, F 
has available for distribution copi 
its new catalogue supplement, A 
covering its expanded line of ty 
prong electrolytic condensers. ; 
The new publication provides — 
plete listings of catalogue nul 
capacitance and voltage ratings, - 
sizes, and list prices of all stan 
twist-prong units to meet every I 
and television replacement need. 


D 


THE ONAN STORY 
D. W. Onan & Sons Inc., Uni 


Avenue S.E. at 25th, Minneapo! 
Minnesota, is now offering a co 
new four-color, 40-page instit 
brochure entitled ‘(Measurement 
tors of a Company and Its Pros 

More than 120 eye-catching 
graphs tell the story of the com 
products, what they are and h 
are manufactured. Production 


RADIO & TELEVISIO 


: 


wie) methods are described and 
Peat. = 
weijof this brochure are available 
eiijt. Please ask for institutional 
yasiMeasurement Factors.” 
O|MICROPHONE DATA 
mejtechnical bulletin covering its 
74) dynamic microphone is now 
mo) from the Turner Company, 
‘an Street, N.E., Cedar Rapids, 


©Arophone in some detail. It is 
a purpose unit featuring Alnico 
sits and moving coils. The de- 
tfmodern, with a special satin- 
efinish. 

dor jobber doesn’t have copies of 
w@a sheet available, write the 
ea direct. 


ae bulletin describes the 


»* PARTS CATALOGUE 

Sonic Hxpediters, 2909 West 
imAvenue, Chicago 45, Illinois, 
lis) available a new 24-page cata- 
Mhich covers high-fidelity com- 
69 speakers, microphones, tubes, 
9%, test instruments, meters, 
®*) resistors, batteries, TV-FM 
8 accessories, wire and cable, 
brs, transformers, switches, and 
» ekets. 
unique feature of this catalogue 
©ek cover reply card. Realizing 
id jobber catalogue could contain 


4 


meach manufacturer represented 
reled on the reply card. When 
ed is received, complete litera- 


SPRAGUE PRICE LIST 
condensed price list covering 


Massachusetts. 

Syn as P-143, the sheet may be 
‘d-on a wall, under glass on a 
counter, or any other conven- 
ace to provide ready reference 
“most widely used of the com- 
Gratings. The list is printed in 
-read dark blue on heavy white 


we catalogue numbers are fol- 

Joy both net and list prices, job- 
Wl find it a quick check on prices 
er customers. In addition, deal- 
ll find it a convenient way to 
ine the cost to the customer as 
3; an easy means of checking his 


ry. 


ALLIED'S 1954 CATALOGUE 

ad Radio Corporation, 100 N. 
n Ave., Chicago 80, Illinois has 
y released its 1954 general cata- 
hich lists over 20,000 items in 
pages. 

new publication, No. 135, con- 
pages of rotogravure featur- 
latest high-fidelity components, 
ng 32 complete hi-fi systems; 
ion chassis, boosters, rotators 


ber, 1953 
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WHARFEDALE GAUGE 
LOUDSPEAKERS - : 


BRITISH INDUSTRIES CORPORATION, 164 DUANE STREET, NEW YORK 13, N. Y: 


—R-J SPEAKER 
ENCLOSURES 


National Electronics GREATEST 
Special Purchase BARGAIN 


Tremendous Savings While They Last 


2 BAY 
16 ELEMENT 
CONICAL 


ARRAY 


INCLUDING 
HIGH BAND 
ADAPTERS 


65 

7 | Each 
EX IN LOTS OF THREE 
eel Single Lots $4.95 


Never before has National Electronics had a BARGAIN 
like this. We made a special purchase in order to get 
these sensational prices. And this array has everything. 
This conical 2-bay 16-element array provides ultra-fine 
fringe reception. Includes sixteen 14 inch airplane type 

or 


S 
NS 


FAMOUS ROCKET 
ZOOM-UP TOWERS 


e Sturdy e Reliable e Easiest Installation 
Economize with Rocket Zoom-up, Towers. Of- 
fers quickest, easiest way to make an instal- 
lation up to 50’. Each section telescopes in- 
side the other—to erect, simply slide out each 
section in its turn—insert bolt thru section 
below—tiehten to keep mast from turning. 
Each tower complete with guy rings, bolts, 
and mounting base suitable for peak or flat 
roof. Handsome and sturdy: Rocket Zoom- 
ups offer you economy and long life, Order 
by size. 


QO ate eS 9 OS areict enero. 9 9 
(Phebe a ec roma’ ek) 
(Deduct 10% discount in lots of 3) 


Sensational Low Prices on UHF Accessories 
M-5-C 5/ steel mast extender (crimped to mate 

with 114” steel mast) ....+e eevee nee 1 
UHF low-loss tubular twin-le: 
TW1y!" UHF mast stand-off . 


| 714" UHF screw stand-off 


UHF-VHF antenna coupler-low-loss..++++s++< 


SUPER SENSATIONAL! 
: BOW TIE UHF 
REFLECTOR 


ULTRA HIGH GAIN 
Bargain Priced 


at 
ONLY $195 
FOR SINGLE ARRAY 


ONLY $4.45 for 
Two-Bay Array 


We are offering the BIG- 
GEST UHF TY Antenna 
: oie Ye Bargain ever offered. The 
single array is designed for metropolitan usage—the 
two-bay array where greater gain is required—and the 
4-bay array for fringe. At this sensational low price 
this antenna is the BEST BUY on the market. Get 
your needs filled while they last! 
in lots of 6, mdividually cartoned........ 
4-bay arrays, with tie rods ........ss.+s4- 
Matching tie rods—per pair .........- 


Sutco "Metropolitan" 
UHF CONVERTER 


Sutco’s new Metropolitan area UAF 
converter offers the least expensive 
means of securing UHF reception 
with your VHF set in metropolitan 


Cre Easily installed. Attractive 
akelite cabinet. 
Model 37A «.-.550e% net $22.00 


SUTCO CONVERTER BOOSTER 


Sutco’s fringe-type Converter-Booster provides top-notch 
UHF conversion, PLUS VHF_ booster for improving 
fringe reception. $34.95 dealer net for Model 21A. 


ALL PRICES F.O.B, CLEVELAND, OHIO ~ 
Do not remit more than complete purchase price Pay 
shinning charges on receipt of goods, 25% deposit on 


all C.O.D. orders, please. Money-back guarantee. 
Prices Subject to Change Wiitnout Notice 


National Electronics 
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Ce inal 


WRENCH 
WITH THE 
SCREWDRIVER ACTION / 


REG. U.. S$. PAT. OFFICE 


120 STYLES and SIZES 


Or 
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STEVENS WALDEN, Inc. 
WORCESTER 4, MASS. 
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and u.h.f. converters; table model and 
portable radio receivers; professional 
and home recording equipment; p.a. 
amplifiers and complete systems; ham 
receivers, etc. 

The balance of the catalogue is de- 
voted to a listing of components and 
accessories for varied applications. 

This comprehensive listing of radio 
parts of all kinds makes the new cata- 
logue of value to all who work in the 
electronics field. A copy of this pub- 
lication is now available from the 
company on request. 


COLOR-CODE CALCULATOR 

A color-code calculator covering both 
condensers and resistors is now being 
offered by Centralab, Dept. G-10, 900 
E. Keefe Ave., Milwaukee 1, Wisconsin. 

The ealculator is printed in full color. 
By setting seven rotating wheels, ca- 
pacitance or resistance, tolerance, and 
temperature coefficient can be read 
directly. The calculator covers RETMA 
color code specifications on normal and 
extended range tubular ceramic con- 
densers and radial or axial lead re- 
sistors. 

The new calculators will be sold 
through Centralab distributors. 


FEDERAL CR TUBE DATA 

The Vacuum Tube Department of 
Federal Telephone and Radio Company, 
100 Kingsland Road, Clifton, N. J., has 
issued a new “Television Picture Tube 
Data Book” which is now available for 
distribution. 

The 8-page booklet covers inter- 
changeability considerations, basing di- 
agrams, bulb outlines, and dimensions 
and electrical characteristics. The lat- 
ter information is presented in tabular 
form for speedy reference. 


SIMPSON "DOODLE PAD" 

A handy and practical ‘‘king-size” 
desk pad with plenty of room for ‘‘doo- 
dling” and a generous supply of pages 
for day-to-day use has been prepared 
by Simpson Hlectric Company 5200 W. 
Kinzie Street, Chicago 44, Illinois. 

The “doodle pads” are printed in two 
colors selected for elimination of eye 
strain, measure 17” x 22”, and are 
padded 50 sheets each with non-slip 
chip board backing. 

The “doodle pads,” identified as Form 
A-1 SPC, are distributed at no cost by 
Simpson representatives. Ask for yours 
or write the factory direct. 


P.A. EQUIPMENT 

Newcomb Audio Products Co., 6824 
Lexington Ave., Hollywood, California, 
has released a 20-page catalogue cov- 
ering public address equipment. 

The new publication contains illus- 
trated information on all three lines of 
the company’s amplifiers, portable sys- 


‘tems, and accessofies, as well as rack 


and panel assemblies. 


“DECOHM" PRODUCTS 
An illustrated catalogue covering the 
“Decohm”’ line manufactured by Davis 
Electric Company of 230 N. Spring St, 
Cape Girardeau, Mo., is now available. 


(y, : 
a AMPLIFIER 


You can change an outmoded radio, phono 
graph or TV receiver into a high fidelif 
instrument with a VC-6 amplifier. Low cos} 
yet supplies more power than required by th 
largest size house . . . so simple to install 
anyone can do it. The VC-6 is made for ed 
easy mounting. It’s compact, light weigh 
No extensive cabinet alterations. R.T.MA 
guarantee, ’ 


Servicemen! The VC-6 cufs your conversior 
costs — makes more jobs more profitable 
Matching speaker systems available, 


Push-pull power output—6 watts. 

Frequence response 50 to 30,000 ¢.p.s. 

Bass boost of 6DB or treble boost of 6DB 
from single control. 

Impedance—8 ohms 

Self-contained power supply, ONLY 


110 V.,60 cycles, A.C. only 2 ( 
Size 13 x 3Ye" x 11” long $ } 


Ship. Weight 3 Ibs. F. 0. By Ne} 
r Order your VC-6 Amplifier Toda 
A Quantity Discounts, ; 


AVM VIDEO CORPORATION OF AMERIC 
229 West 28th S:., New York 1, N. | 


AMPERITE 


Studio Microphones 
at P.A. Prices 


Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS ' 


“The ultimate in micro- 
phone quality,” says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

@ Shout right into the 
new Amperite Micro- 
phone—or stand 2 feet 
away—reproduction is 
always perfect. 

¢ Not affected by 
any climatic conditions. 
e Guaranteed to with- 
stand severe “knocking 
around.” 


Ali 


Models 
RBLG—200 oh 
RBHG—Hi-imp 

List $42.00 
“Kontak” Mike 
Model SKH, list $ 


ial ductory 
Special Intro: ne 
a illustrate folder. ; 


cial write for 
date and _4-po 


AMPERITE (ompany inc. 


561 BROADWAY e NEW YORK 12. N. Y 
Canada: Atlas Radio Corp., Ltd., 560 King St. W., Tor 
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id in three colors, the new cat- 
rovides complete technical data 
us molded coil type open re- 
tymetically-sealed canister type 
sind television deflection yokes. 


TV ELECTROLYTICS 
TV condenser replacement 


epiidams, Massachusetts. 

7? Ged to supplement the com- 
‘@tjcomplete “TV + Capacitor Re- 
Nynt Manual,” this attractively- 
Wwelbrown and yellow card shows 
Aijof the company’s “Twist-Lok’” 
[eeytics being used in almost every 
/) del television receiver. 

Siiivaluable aid to service techni- 
moh locations where TV is just 
na up, this card is punched for 
isaill hanging and has a large area 


distributors. Distributors 
rite to the company direct. 


EICO DECAL 
Bijronic Instrument Co., Inc., 84 
Street, Brooklyn 11, New York, 
» ¥eased a colorful business-build- 
©fal for service technicians to at- 
i98 their windows and vehicles. 
"Wnew “Fico” decal sells the tech- 
i@6 ability to his customers and 
Sets and identifies him as a user 
s +0” laboratory equipment. These 
"@olor decals are being packed 
he company’s kits and instru- 
or may be obtained in quantity 
he company direct. 


RECEIVING TUBES 
»mplete guide to the company’s 
m@tron” receiving tubes to aid de- 
agineers, service technicians, am- 
and experimenters is now avail- 
om Dept. T-329, Westinghouse 
Wonic Tube Division, Box 284, El- 
INew York, for 35-cents. 
47-page booklet, RU-020, con- 
characteristics and ratings of 
300 tube types. The guide has 
designed for ease of use; tube 
Gls are easily interpreted and are 
associated with their tabular 
ation. The tabulations are pre- 
in legible style. The only cross 
#nces employed associate the tube 
Ho its dimension drawing. 
ANDREW PRODUCTS 
Hew general price list, Bulletin 
has been issued by Andrew Cor- 
tion, 363 East 75th Street, Chicago 
inois. 
30-page catalogue covers the 
any’s coaxial cables and transmis- 
lines and antennas and related 
nent. Complete descriptive ma- 
is provided on a wide range of 
products and all of the necessary 
for ordering is included. 
‘ite the company direct for a copy 
lletin 10-F. 
* 30/ 
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YF mnyor THE FULL 


The 
AIRGHILD 


SERIES 215 


HIGH-COMPLIANCE 
Diamond Cartridge 


This amazing new cartridge, a radical departure from ordinary 
cartridge design, achieves near-zero mass of stylus assembly. The 


OF FULL FREQUENCY RECORDING... 


RICHNESS 


WITH FINEST 
OIAMOND STYLUS 


result is HIGH COMPLIANCE — accurate, distortion-free track- 
ing which reproduces without listening fatigue the full, rich tonal 


qualities of the most sensitive recordings. 


“Amazed at new purity of sound... clarity... distinctness of 


orchestral texture...which all add up to something fabulously 
beautiful!” says B. H. Haggin, noted Record Reviewer. \\ 


JURCHILD Beoneene: 


8th Ave, & 154th St., 
Whitestone, N. Y. 


Manufacturers of the World’s Finest Professional Sound Equipment 


AUDIO DEALER 
or mail coupon for 
FREE folder 


AT 


for the Music Lover”’ 


ee es oe 
R 
= 
b>) 


Let MILTON S. KIVER Help You 
Prepare For U.H.F.-TV 
And... 


EasytoTRAINATHOME This Practical Way! 


Men with the right training in Television Servicing are 
in big demand. .. pull down big pay. T.C.1. TRAINS 
YOU RIGHT with easy-to-follow technical training 
designed by servicemen, for servicemen! You learn prac- 
tical, professional type Television Servicing without 
leaving your present job. Included are money-making 
extras such as set conversion, master antenna installation, 
U.H.E.-TYV and field servicing short cuts. You can start 
earning Television money after the first few lessons. 
You learn to test, trouble shoot and repair all types of 
TV sets the proven, practical way! 


HERE’S HOW YOU GET EXPERIENCE! 


You train on your own large screen modern television 
receiver, furnished as part of your course. This set is 
yours to keep! As an optional feature you can get two 
weeks of actual field experience out on service jobs 
and on the repair bench for Chicago’s largest independ- 
ent servicing organization. You learn Television Serv- 
icing by actually doing Television Servicing . . . you 
get the practical know-how you need to qualify for BIG 
MONEY in this fast-growing field! Age is no barrier, 
Many TC! students are over 40! 


| 
| 
ACT NOW! Mail coupon fr | 
| 
| 


FREE Catalog and SAMPLE 
LESSON. Write TODAY! 


TELEVISION COMMUNICATIONS | 


205 W. Wacker Dr.,. Dept.(ZGm Chicago 6, Ill. 


Check cou- 


Without obligation, please mail FREE folder, 


“HI-FI FACTS. 8 
J 


MILTON S. KIVER, President 
TELEVISION COMMUNICATIONS INSTITUTE | 
205 W. Wacker Dr., Dept. AT, Chicago 6, Ill. | 
Rush full facts on practical TV training. I 
am not obligated. Salesman will not call, | 
| 
| 


Veterans: 
IN UILC alo als |ofeiciereialolace ciottinisieieieisvateistels LJ check here 
JA GATOSS) cvs coic tere eiet asd sid s Syeieitiersolnyerelsbolgte eleleealera 
ASAEY «store Bleleissaic eelateleln <ieioie Zone.... State,....., | 


OO BEGINNERS check here for information on | 
| 


i= Basic Television Course. 


Have you had the | 
Chassis Touching | 


JITTERS 
Pe ce 


2. 


@\ 


Adjust A-Yett 
VARIABLE TRANSFORMER 


with isolated primary winding lets you 
service any TV or radio set made with- 
out a chance of a “bite”... no more 
chassis touching jitters. 


This husky 4% KVA electro-statically 
shielded unit is “Must” test equipment 
for thousands of service men. Intermit- 
tent operating TV or radio sets are 
checked by dropping line voltage to 105 
V or lower to detect a faulty oscillator. 
Also used to cook a set at 130-140 V to 
break down intermittent part. On any 
application where either isolation or a 
variable transformer is needed Adjust- 
A-Volt will do the job. Black wrinkle 
finish, jeweled pilot light and convenient 
fuse. Write for new 18-page catalog 
listing all types and sizes, or see your 
Adjust-A-Volt distributor. 


_ STANDARD 
ELECTRICAL PRODUCTS CO. 


2238 E. THIRD ST. © DAYTON, OHIO 
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U.H.F. CONVERTER 

Granco Products, Inc., 36-17 20th 
Ave., Long Island City, N. Y. is now 
offering two new front-end chassis for 
all-channel u.h.f. reception. 

Termed “Hideaway” units, the Mod- 
els UJ5 and UJ6 are adaptable to any 
TV chassis for the purpose of obtain- 
ing built-in u.h.f. reception. The Model 


UJ5 is designed especially for fringe 
area reception. It tunes the entire 
u.h.f. band, utilizing three coaxial 
tuned cavity elements, two as preselec- 
tors and one controlling the local oscil- 
lator. The unit also contains a 6AF4 
oscillator and a cascode i.f. amplifier. 
Good signal-to-noise ratio is’ assured 
by the absence of wiping contacts and 
a low noise 1N82 silicon diode mixer. 
Channels 5-6 are used as the i.f. 

The Model UJ6 is a two-cavity, all- 
channel reception model. Details on 
either of these converters are available 
from the company on request. 


AUTOMATIC LEVEL CONTROL 

Spencer-Kennedy Laboratories, Inc., 
186 Massachusetts Ave., Cambridge 39, 
Massachusetts is now marketing its 
Model 442 automatic level control for 
television distribution systems. 

The new control is designed to auto- 
matically maintain proper signal 
strength. The unit is designed to com- 
pensate for changes in transmission 
characteristics of the cable due to tem- 
perature changes and variation in am- 
plifier performance due to tube aging. 
Because the Model 442 is a wide-band 
unit, it will operate equally well on 
either low- or high-band systems. 

Tube failure in the control itself 
opens up the gain in the associated 
amplifiers so that the new unit in the 
system corrects for any variations in 
the levels. This insures continuous 


| performance and makes replacement 


NEW TV PRODUCTS 
on the Market............ 


of the tube postponable until q 
venient time. 

For further information oy 
Model 442, write the company qj 


REMOTE BOOSTER CONTROL 
Blonder-Tongue Laboratories, 
526-536 North Avenue, Westfield,” 
has introduced a new, two-piece 
mote control unit which permits 
of the company’s television ampli 
u.h.f. converters, or distribution ) 
to be operated automatically fron 

TV set ‘on-off’? switch. 

The power control unit of the} 
RC-1 plugs into a 117-volt a.¢. 6 
and receives the TV set line cor 
contains a thermo-relay, an indi 
light, and fuses. The remote po 
at the unit to be controlled, feed, 
power and accepts TV signals. For 
door installations, the remote se 
may be mounted in a weather 
housing, along with the amplifix 
other unit. . 

The company will supply addit 
details on this accessory unit upd 
quest. 


SCOPE FOR TV 

A new 5” television scope, des 
to provide all of the features ni 
by technicians and at low cost 
been released by The Hickok Hb 
cal Instrument Co., 10514 Dupont 
nue, Cleveland 8, Ohio. 

The Model 665 is a stable scope 
a frequency range from .5 cyelet 
ke., down 3 db. It features gooc 
bility, no drift, less than 1% tilt 
less than 2% overshoot. The ae 
ating potential is 1775 volts and] 


consumption is 35 watts. The s¢ 
wave response is flat from 60 cy¢ 
100 ke. 

A unique feature of the Scope 
fusing arrangement for the “B+ 
A dual fuse is provided so the 
“B+” line is entirely fused. The 
will withstand shock, vibration 
humidity, and has been design ¢ 


RADIO & TELEVISION 


/YNATRACER 


Re" | 


Heit FOR EVERY ALERT TV TECHNICIAN! 


AON CATIONS: The “‘DYNATRACER” is a self- 
ee) quality instrument designed to trace TV 
feeacthrough any Video, Sound, Sync, AFC or 
and Horizontal Sweep Circuit—will iso- 
or u je to a stage or component. 

UYRFEATURE: The ‘“‘DYNATRACER” will also 
eepltages and instantly locate open, shorted 
Joemittent condensers, resistors, coils, speak- 


ee ensformers, etc, 


| SPPLETE INSTRUCTION BOOK ENCLOSED 
YS10-DAY MONEY BACK GUARANTEE 


™ adv., write name and address in margin, 
202th $5.00 Bill, Check or M.O. and mail to 


D7Z7Z’A ELECTRONICS CO. 


» 


evAst Ave., Dept. 206, Brooklyn 14, N. Y. 


Makes Television 
Servicing Easier, 


—AT LOW COST 


idueer troubie-shooting television in the field 
#one bench. Used under actual operating con- 
we Swill out-perform more expensive testers. 


TRACES TV 
SIGNALS and 
VOLTAGES 


LOCATES 
DEFECTIVE 
COMPONENTS 
INSTANTLY 


REQUIRES NO 
ADDITIONAL 
EQUIPMENT 


Faster and 
More Accurate 


X 3 OUT OF 4 
2levision and 
1adio Receivers 


No Lab work! 


1 Markus 


y television and ra- 
, no matter what 
Mine set is, Markus 
‘Hou how to recognize 
s of trouble . 

itest to make sure 
w to order the new 
. and how to in- 
Here’s your chance 
the big money go- 
servicemen today— 
investing a good deal 
m@h—and by starting 
w# your own home or 
for a service outfit. 
pair job pays for the 


wn book postpaid. 
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Just by 
reading 
this one 


ANY ++ +e nee eee et tees 


es ccesesne RTN-11 


on ‘ : Py 
hy This offers applies in U.S. only. | 


with these plain, simple directions written 
man with no technical training. You deal 
h the things that go wrong in sets—the 
saitart doing actual repair work even before 
Wsh the book. Just think—No Math! No 


. 


Just Published! 


ision and Radio Repairing 
© 556 pp., 225 illus., $7.95 


Shows you how to: 

—Test tubes without 
a tester 

—Eliminate noise in 
receiver ... im- 
prove dim TV pic- 
ture 

—Repair, replace, 
adjust all parts 

—Solder connec- 
tions 

—Install antennas 

—Run your own 
service shop pro- 
fitably ; 

—and many others 


W-SEE THIS BOOK 10 DAYS FREE— — af | 

Whw-Hill Book Co., Inc., 330 W. 42 St., NYC 36 

me Markus’ Television and Radio Repairing for 

ys’ examination on approval, 

emit $7.95, plus few cents for delivery, or | 
(We pay delivery if you remit 

this coupon; same return privilege), PRINT | 


In 10 days f 


push-pull amplifiers with a vertical 
sensitivity of .020 millivolt per inch. 
Horizontal sensitivity is .030 millivolt 
per inch. 

Complete information is available 
from H. D. Johnson of the company. 


TV BAR GENERATOR 

EHlectronic Measurements Corpora- 
tion, 280 Lafayette St., New York, 
N. Y. has announced the availability 
of a new r.f.-a.f. crystal marker-TV 
bar generator that offers a number of 
unique features. 

The Model 700 provides complete 
coverage from 18 cycles to 108 mc. on 


HER FOR HIE BE 6 


ELEC RONG AARASURERRES: CORPORATION © 


fundamentals. It provides a bar gen- 
erator for TV adjustment with a vari- 
able number of bars available for hori- 
zontal or vertical alignment and a 
square-wave generator to 20 ke. The 
unit has a Wien bridge a.f. oscillator 
with sine-wave output from 18 cycles 
to 300 ke. and a crystal marker and 
amplitude control. 

Other features include individually- 
tuned coils, constant r.f. output imped- 
ance, stepped r.f. attenuator, electro- 
statically shielded transformer, and a 
Colpitts r.f. oscillator from 300 kc. to 
108 me. on fundamentals and up to 
216 mc. on second harmonics. A vari- 
able percentage of modulation is avail- 
able. 


NEW ANTENNAS 

Brach Manufacturing Corp., 200 Cen- 
tral Ave., Newark, N. J. is now offer- 
ing a broadband u.h.f. antenna, the 
rhombic Model #496. The new unit is 
designed to meet the requirements of 
primary and secondary signal areas as 
the sharp directional characteristics of 
the antenna are especially effective in 
areas bothered by signal reflections 
and station interference. Catalogue 
53-T is available on request. 

Channel Master Corporation, Ellen- 
ville, N. Y. is in production on a new 
broadband u.h.f. antenna, the “Bow- 
Flector” Model 408. This antenna is 
said to provide gain of up to 12% db 
stacked and to 10 db single. The new 
lightweight unit combines speedy, eco- 
nomical installation with high gain. 
Complete technical literature is avail- 
able from the company. 

Clear Beam, Inc. of Burbank, Cali- 
fornia has developed a “built-on” TV 
antenna designed especially for trail- 
ers. Known as the “Trailer-Tenna,” 
the new unit anchors to a position 2” 
above the roof, mounted on a tele- 


SEEING’S 
BELIEVING 


- No other manufacturer 
gives you all the facts! 


Only Centralab shows you : 


specifications in black-on- 


white for every ceramic 


capacitor sold 
TEST 
VOLTAGE 


PART 
NUMBER 


WORKING 
VOLTAGE 


CAPACITY 


TOLERANCE 


When you buy Centralab ceramic 
capacitors you get all the facts... 
all the quality ... all the perform- 
ance. Unlike ordinary ceramic ca- 
pacitors or “grab bags,” you get full 
value for your money! 


You know beforehand what you're 
buying, and why you can be sure 
of a better job. When selling cus- 
tomer service, it just doesn’t pay to 
buy ceramic capacitors in the dark. 
So be sure, be safe, be satisfied — 


AND BEST OF ALL—YOU PAY NO 
MORE FOR CENTRALAB CERAMIC 
CAPACITORS. STOCK UP NOW — 
GET ’EM IN PACKAGES OF FIVE OR 

~ IN HANDY KITS. 


. CENTRALAB 

pA Division of Globe-Union Inc. . 

a 910K E, Keefe Ave., Milwaukee 1, Wis. 

= Please send me Catalog 28 with technical 

: data on Centralab Ceramic Capacitors. 

= 
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WORLD’S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 


MATTISON 


SILVER ROCKET 630 CHASSIS. 
e with TUNEABLE ¢ 


BUILT-IN BOOSTER 
for Better DX Reception 


Featuring NEW CASCODE TUNER 
made for UHF interchangeable 
tuning strips and COSINE YOKE 


Tube 
Complement: 
28 tubes 

3 rectifiers 
1 CRT 


32 


All Channel_7 Booster 


@ Broad band single knob control pre-amplifier 
built in to eliminate long leads which may 
cause regeneration and attenuation of signal. 


@ ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT-IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO 10 TIMES. 
THE SILVER ROCKET WILL OUT-PER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 


AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU. ALSO AVAILABLE 
WITHOUT BOOSTER. 


AVAILABLE FOR IMMEDIATE DELIVERY ! 
SILVER ROCKET FOR 27” OPERATION 


ANNOUNCING 
the New 
AMBASSADOR 
for 1954 


The only open 
face console 
made in every 

expensive 

decorator 
finish . . . on 
guaranteed 
genuine ma- 
hogany, walnut, 
oak and other 
rare woods! 


The AMBASSADOR 21” and 27” 
Best Looking . . . Best Value, Too! 
Full size console for eye ‘level television. Available 
in every expensive decorator finish. Fea 
turing removable safety glass. ALL CABINETS 
MADE IN MATTISON’S OWN CABINET 
FACTORY. 


DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the ‘'important'’ TV 
Dealer in your area for THE FINEST CUS- 
TOM-BUILT LINE OF TV RECEIVERS. FREE!! 
Write for Mattison’ s merchandising portfolio 
explaining the ' 'UNASSEMBLED PLAN" and 
"$1,000,000 FLOOR PLAN." 


When you buy from 
Mattison you need 
only one source of 
supply! You can buy 
a Mattison Chassis, 
a Mattison Cabinet or 
a complete Mattison 


© Manufactured with integrity TY Set! 


Mattison Television & Radio Corp. 
e@ 10 West (8ist St., Dept.RN, N.Y.53, N.Y, @ 
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scopic pole when the trailer is in mo- 
tion. When parked, the antenna can 
be raised in a few seconds. It will 
cover both v.h.f. and u.h.f channels. 
The antenna comes in kit form and 
ean be installed in a few minutes. 

JFD Manufacturing Company, Brook- 
lyn 4, N. Y. is now in production on a 
new model “JeT213” v.h.f. antenna 
which provides a flat gain curve for 
channels 2 to 6 indicating the effect of 
dual reflector action. It is available 
completely assembled in either single 
or two-bay arrays. The company has 
technical and sales literature available 
on request. 

LaPointe Electronics Inc., Rockville, 
Conn. is featuring its ‘‘Vee-D-Xtra 
Special,” a new antenna designed to 
combine yagi power and directivity 
with all-channel performance. It is 
well adapted for use with the com- 
pany’s new antenna rotator which is 
also being introduced. The antenna is 
a high-low yagi phased together with 
the company’s new printed circuit iso- 
lation filter. There are five elements 
for high-channel reception and four 
elements for low. 

Snyder Manufacturing Company, 
Philadelphia 40, Pa. has a new bow-tie 
with reflector now available for u.h.f. 
applications. The UHF-5 is of collap- 
sible space-saver design and is factory 
pre-assembled. The antenna features 
aluminum elements, an _  all-welded 
heavy-duty reflector screen, and single 
“U-bolt” installation. 

Radio Merchandise Sales, Inc., 2016 
Bronxdale Avenue, New York 62, N. Y. 
has developed a new u.h.f. indoor an- 
tenna, the Model IBT-500. The ma- 
hogany-colored antenna stands about 
81%” high in a heavy metal base which 
cannot be tipped over. The twin-lead, 
of generous length, is attached and has 
spade lugs for easy connection to the 
Sets 

United Motors Service Division of 
General Motors Corporation has nine 
“area engineered” u.h.f. and v.h.f. tele- 
vision antennas now ready for distri- 
bution. Included in the new Delco line 
are antennas to solve the varied recep- 
tion problems found in different TV 
localities. A catalogue picturing each 
antenna, along with an area map 
showing the preferred application for 
which the antenna was designed, is 
being issued to insure proper installa- 
tion. 


JEB ANTENNA ROTATOR 

Jeb Sales Corporation, 41 Wyckoff 
Avenue, Brooklyn 37, New York has 
recently introduced a new antenna 
rotator which is claimed to have at 
least three times the power of com- 
parable rotators. 

The motor has a %” lamination and 
is capable of developing 40 footpounds 
torque at the antenna mast. Power is 
transferred through a smooth, anti- 
rust, lifetime-lubricated gear train. 
The rotator will handle the largest 
four-stacked arrays in 90 mph gales, 
according to the company. 

A mahogany control cabinet, which 
stands just 24%” high, has a highly 


Volume 
Control 


Contains the 
amazing new 


| PERMA-FIE! 


% CLEANS! 
Gets rid of dirt and oxidation imi 
ately on contact. 


* PUBRIC EI. 


One drop eliminates scratch, 
4 noise. 
% PROTECTS! 
ba 


NEW Perma-Film assures conti 
performance. 
The PERFECT Contact Restorer 
Cleans and restores volume con 
band switches, push button ass 
electrical contacts. 
@ NOT A CARBON TET SOLUTION 


NO NOISE is a scientific formula € 
cially compounded for contacts! 


Available in 8 oz. i { 
bottle, quart cans 2 One ee $ 
and 6 02. SpTaY  geryicemen 

can 


Nearest Distributor or order direct fro 


ELECTRONIC CHEMICAL CO 
813 Communipaw Ave., Jersey City 4, 


ROUND, SQUARE, KEY and“ 
OPENINGS QUICKLY MADE 


with Greenlee 
Radio Chassis Punches 


Save hours of ha 
work . > ..cubace 
in chassis for sock 
controls, met 
\ lights, etc. with 
Punches. In 1-1 
or less make a sm 
in metal, bakeli 
rubber up to 1/16” thick. Easy to-opel 
simply turn with ordinary wrench. V 
of sizes. Write for details. Greenle 
Co., 1891 Columbia Avenue. Roc 


0 


TOOLS FOR CRAFTSMEN 


RADIO & TELEV s1C 


fige dial giving both compass 
mand numerical readings. One 
m@@}a convenient rocker arm, in- 
byij stops or reverses the rotator. 
ator goes on when it is operat- 
02) is not connected to the line un- 
sobis operating. The control case 
Peis on 117 volts, 60-cycle a.c. and 
walt power is 30 watts. 
| 


4 ‘LLIANCE “TENNA-ROTOR" 


i Mice Manufacturing Company, 


Hieparture from the styling and 
Sance of the company’s earlier 


6a). The Model T-10 is a manually- 
fd unit which features a simpli- 
iointrol bar across the top of the 
Mszular case. The Model U-83 is 
T@utomatic with a completely re- 
jand redesigned exterior. It oc- 
less space than its predecessor 


1 


r improvements include a new 
ronger die-cast housing on the 
, faster rotation, new magnetic 
more accessible terminal block, 
ire attachment on clamp plate, 
n the automatic model, easier 
onization of rotator and control 

increase in the speed of rota- 


"VU-MATIC™ CONTROL 

heon’s Television and Radio Di- 
5921 W. Dickens: Ave., Chicago 
“finois has unveiled its 1954 line 
@evision receivers which feature 
all-new ‘“VU-matic” 


- ? —  -. —eee ~ ee 


new control permits one knob 
r of all 82 v.h.f. and u.h.f. chan- 
and the switching of v.h.f.-u.h.f. 
as, circuits, and extra amplifiers 
wautomatically. The new chassis 
uts out picture interference and 
oscillator radiation, according to 


pany. 


NEW ANTENNA MAST 

ainnel Master Corporation of El- 
me, N. Y. has introduced a new 
a mast which features a unique 

device, the “Third Hand.” 
it of the major features of this 
@is an automatic, removable lock- 
Wevice that actually acts as a 
® hand’, holding mast sections up 
“ithe installer lets go. Both hands 
factually be removed from the 
at any time during elevation and 

ns cannot slide down. 


ber, 1953 


Jel 
a 


INCLUDES EQUALIZER — PREAMPLIFIER, 
10-WATT AMPLIFIER, AND POWER SUPPLY. 


50 Oo a Rtas pe ie 


nh 
i 


i 


THE TYPE 99-A TRANSCRIPTION AMPLIFIER 


An H. H. Scott professional equalizer-preamplifier, 10-watt amplifier, and power 


supply — all complete in only 134 x 3% x 9% inches. Separate turnover and 
rolloff controls give 9 equalization curves. Continuously variable bass and treble 
cut and boost, Automatic loudness control with continuously adjustable com- 


pensation. Input selector for phono, tuner, tape, and TY. Inputs for magnetic, 
crystal, and constant-amplitude pickups and for Dynaural noise suppressor and 
dubbing records on tape. Level control for different pickups. Rumble filter with 
sharp cutoff below 20 cps prevents subaudible overload. Output tubes auto- 
matically balanced; speaker outputs 4, 8, 16, and 500 ohms. Write for free 


booklet No. RN-11. At only $99.95, it’s 


your best buy in audio! 


y Hep S C 0] T 16 INC. 


"PACKAGED ENGINEERING” 
385 PUTNAM AVE. e CAMBRIDGE 39, MASS. 


these N.J.R.T. TUBE prices 


heck! 10% to 90% off list... 


Type ae Type Price Type Price 


ALL NJRT TUBES 
ARE BRAND NEW 
AND FULLY GUAR- 
ANTEED FOR 1 


12SR7MET 


6AGS 

6AIS 88 6S8GT -51 12V6GT 
41 19BG6G 
39 19T8 


T.V. PIX TUBE For T.¥V. sets where voltage supply 


is low AC LINE BOOSTER 
with safety fuse and switch $5.95 


Free 50 


assorted condensers with 
each $25.00 tube order. 


Many 7 volt types not listed. All tubes individually boxed. Minimum 
order $10.00. Tubes offered subject to prior sale. Prices subject to 
change. Orders shipped prepaid if check is enclosed. 25% deposit 
required on c.o.d. shipments. 


SEND FOR FREE TUBE LISTING 


F NEW JERSEY TELEVISION SUPPLY CO. 


EL 3-6166 


BRIGHTNER 


LOTS OF 10 


906B WESTFIELD AVE., ELIZABETH, N. J. 
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CRYSTALS! 


Pin SPC. These are 


In FT 241-A Holders—1/ in. 
é Listed by fun- 


designated 54th Harmonic MC freq. 
damental freq. with fractions omitted. 


—80_ crystals poveniie above ee 
freq. ineluding a 500 Kc. crystal. Lowest Price in 
United States! Only $12.50. 


SPECIAL 500 Ke. Crystal 
200 Ke. Crystal 
All above crystals sent postpaid in U. S. only. 
available in complete sets for SCR-608, SCR- 528, 


SOR-628, and TRC. Foreign. wholesale, and dealer 
inquiries” invited. NOTE Crystals guaranteed to 


oscillate. Frequencies not checked. 


SUPREME MODEL 600 
Illuminated TUBE & SET TESTER 
Tests all latest tubes. Seven in. multi-tester 
ea DC 0-2,500 V. in 7 ranges. AC 0-2,500 
. in 6 ranges. DC current 7 ranges: 0-1,000 
A iy 0-1,000 ma., and 0-10 amps. Ohm- 
meter 5 ranges: 0-20 megohms. Output meter 
and battery tester which tests radio batteries 
under load. Comes with test leads and gray 
metal Hammerloid case. Size: 11x15x634 in. 
| Factory guarantee includes 1 year of free “tube 
setting service. BRAND NEW IN ORIGINAL 
BOXES. You know this set is designed to net 


for $117. 50. While they last, our " $63. 95 
price—the country’s lowest, only. 


ARC-4 VHF 2-METER TRANSCEIVER. All Guben! 
Excellent cond. With conversion data...... $27.50 

PE- ne VIBRATOR SUPPLY. Part of BC-654. Trans. 
Re 6 or 12 V. input. Output, positive: 6, 
and 84 VDC; negative: 1.4, 6, 12, 51 VDC. New 
with spare parts $12.95 

EE-8 aD TEL er teceu ERY Goleta sens Dee 


Ea 
TP-3 SOUND POWE Rie i EE-8 TELEPHONE: Pacciient 
for field, contractors, outdoors, etc. EW. 
original box. .0O Per Pair. $65.00 

With 6 V. 


HS-23. High imp. New, origi 
HS-30. New 


HOT TUBE ASSORTMENT! 
Transmittin™. receiving, power, etc. Includes 
6ACT7, 1619, 1629, 5Y3, 6LCG, 6SH7, 801, 
12A6. ete. 

20 assorted tubes 


. BD-77 DYNAMOTOR. 12 V. input, 1,000 V. output 
__ @ 350 mils. $22.95 


-. AIRCRAFT, HAMS & MARINE MEN! 
SCR-183 12 V. RECEIVER & TRANSMITTER! Covers 
aircraft, marine and ham bands! Complete with 2 
coils, control boxes, tuning head, flex cable, rack and 
Individual 


shock mount! Plus 12 V. Dynamotor! 
parts worth $25.35. Arprox. 25w. output. EXCEL. 
COND., COMPLETE! Plus schematic. Never before 
sold at this sensationally $15. 95 


$3.95 


low price .. 

SWINGING CHOKES: 5 

3-INCH ‘‘S” METER: 
DB over S9 to 10 and 20, Good for AM or FM. 
New in orig, box $5.95 


HO: 200 microamps. exiovenients 


M WOBULATOR: For TV FM/AM sweep ep generator. 
__Excellent cond. with schematic $5.9 
12 V. UHF TRANSMITTER-RECEIVER: Same as 
APS-13. Complete with 12 V. dynamotor & 
Excel. for 420 ham band, Like new $22.95 
s 


~ ARG-5 OR °274- N TRANSMITTERS 


-3 mes. Brand new 
mes. With tubes . 
With tubes . 

With tubes.. 


“CA Bree with canes 100-156 MC. “Crys- 
tal control 2 


Like new.... 
Brand new .. 
With tubes 


. Used, Less tubes 
BC- 456 274- N Modulator. 


motor. Excel. cond, 


ie All| Accessories Needed for Above. 
COON SESIo8 dope available on Requests 


Write PEER ask for FREE CATALOGUE! 
All orders F.O.B. Los Angeles. 25% deposit required. 
All items subject to prior sale, 


COLUMBIA ELECTRONIC SALES 


522 South San Pedro St. Los Angeles 13, Calif. 


KEEP UP TO DATE 


READ 
RADIO & TELEVISION NEWS 


EVERY MONTH 


BARGAIN 


pa RADIO 


SERVICEMEN! 


Write for SENSATIONAL CATALOG 
HENSHAW RADIO SUPPLY 


———*— 3619 TROOST -KANSAS CITY, MO. 
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Another new feature is the “step-up 


key,” a metal stamping that makes for 


fast, simple mast indexing. This key 
automatically extends each mast sec- 
tion for elevation—no hardware or 
locking bolts are needed. Beaded safety 
rings keep the mast sections complete- 
ly interlocked and concentric at all 
times. 

Write to the company direct for 
complete technical literature on these 
new masts. 


BEAD CHAIN 

The Bead Chain Manufacturing Co., 
Bridgeport, Conn. is now suggesting a 
new use for its versatile bead chain. 

With accurate spacing and a new 
method of closing the end, non-kink- 
ing, low-friction bead chain makes a 
trouble-free belt drive for TV tuners, 
timing devices, recorders, etc. 

Specially designed sprockets fit the 
individual beads and eliminate slippage 
and backlash. Tensile strength of bead 
chains ranges from 15 pounds to 200 
pounds depending on the size of the 
bead and the metal used. 

For further information on bead 
chain applications in the electronic 
field, write the company direct. 


U.H.F. SWEEP GENERATOR 
Telonic Industries, 444 South Rural 
St., Indianapolis, Ind. has introduced 
a compact u.hf. sweep generator 

which is available in two models. 
Both models are housed in grey 
hammerloid enamel cabinets which 
measure 10” x 12” x 9” and weigh 20 


pounds. Both cover the range 420-930 
me. and have sweep widths of 0-50 me. 

The Model ‘“S” contains a sweep 
oscillator only while the Model “SM” 


incorporates both sweep and marker 
oscillators, 


For full details, catalogue, or , 
information, please write the con 
direct. oe 


NEW "TUBE CADDY" 

Argos Products Co., Genoa, 
has added a fourth “Tube Cadg 

its line of carrying cases for the 
vision technician. The new item, 


‘the “Carry-All Tube Caddy,” 


from the other three in that it 4 
from the top in spread-eagle fag 
making three large compartments 
mediately available. j 

The new unit can carry up to 
receiving-type tubes in the yay 
sizes normally required. Since mis 
cartons are easily spotted, the te 
cian or shop owner can take inyey 
at a glance. Any of the compartr 
is also big enough to accommodg 
soldering gun, meter, and othe” 
ment. 


——_—_—_—___., ¢ 
TV REMCTE CONTROL : 
A universal TV remote on 
which may be attached to any co 
tional TV receiver is being van 
Gonset Company, 801 S. Mai 
Burbank, California. 

Featuring a Standard Coil cas 
tuner ahead of a booster arr 
the unit not only permits cha 
lection from the viewing posite 
provides improved reception in ff 
areas. - 


RADIO AMATEUR WEEK? 


ESSE KIMMONS, W40V0, Lee 

Fla. has come up with an exe 
idea which has our unqualified 
and should carry the endorseme 
both the electronic industry and ° 
dom.” 4 

Jesse suggests that it is abou 
that a ‘“‘National Amateur Radio i 
ator Week” be established to honor 
amateur and give public acknow 
ment to his invaluable contributio 
the public safety. 

He has contacted his own Se 
Representative who have pledg 
support of the project. Since 
quests for ““Weeks”’ have been me 
in recent years, President Eis¢ 
has decided to proclaim on 
“Weeks” established by Cong 
action. 

Senator George Smathers an 
sentative A. S. Herlong, Jr. o 
have expressed their willingness 
duce such a bill providing Jes 
produce sufficient evidence of 
and industry backing. ; 

In order to determine the fee 
the amateurs themselves, Jesse a 
all hams drop him a QSL ecard, 
post card expressing their v 
will then classify this material 
and Congressional districts and 
the Senators and Representativ 
states represented are notified - 
amateurs’ desires in this matte 
up to you fellows! 

Although Jesse is acting a 
dividual amateur in this pro. 
hope that all who are interested 
radio will rally around and 
“Week” across. 

Send your letters to Jessa 
High Street, Leesburg, Flori 
see if we can get this rolling! — 


WIICES SLASHED 


TUBES—ROCK BOTTOM PRICES 
In lots of 6 each No. only 


6CB6 »39c|/6AQ5 ~38c/6TS .. arses 
6AKS -69c|/6CD6 $1; OS|/1L4 ...45c¢ 
c|6BQ6 -57ci6S4 ...49c|1T4 ...45c 


esjal—Broken Keys—Electrically Perfect 
; 4 for $1.00 12K8. .49c; 7 for $3.00 
"#2A7- 55-27-85-31-56. 


No Mixed Ass’t, 
6 of Any Type $2.25 


japloip 


Giat Contact Trans. ra ain Se 866 
eae, BA 
see eeeee ec ccece veces e G1.95 
Seer eceeeeeses 75Sc 
. fond. 456 K.C. with Osc, Section, 
E) pane, ONT SS!? Shatt) ol. cis slersie oslelslersis 49c 


vuse Kuprox eeetlee 0.64 Amp. 28 
meres. $12.00 ea. Special. ...ccicceece $1.95 


- 10” PHONO RECORDS—Ass’t, 


pular. Rhythm—Blues. Please specify. 
for $1.79 or 24 for $3.00 or 50 for $5.75 


HJe—10 Pos. 2-Gang Switch......... + .29¢ 


own Crystals. Pure Brazilian Quartz. Vari- 
and thicknesses. 1/4 lb. pkg. ‘$1.00 


illed Chassis, 41/4"x61/4"x11/2". 29c each 
woud ps Phones—2 M. Ohms (8 M. One A 


ae) i 


& a. App. AC. Line eee Beaters Talis Malla tianairea 
a7 & 2 _P 


Speakers Sal elels's sleleis «$1. 25 


Wal TUBULAR JELECTROLYTICS 

4 ID. 150 V. 30-30 MFD, 150 V. .57c 
MD. 150 V. iSoc 80-50 MFD. 150 V. .75¢ 

Low-Loss Short Wave 3 GANG T.R.F. 

) Lock Type Air Trimmer | VARIABLE CON- 
Variable Condensers DENSERS 


, 5 Pl1.—20 Mmfd 16c -000365 Com, 65c 
=. TR —2 Soren 
“3 7 Pl.—25-30 Mmfd. .18c 
1 Shi Mmidye20cp nase, SUtDE 
6 56 Mmfd... -28c| SWITCH a ee 
iM WIRE WOUND POTENTIOMETER. 
LTER CHOKE SHIELDED for $1. ‘as 
RYSTAL HOLDERS. 12 for $1.00; a 00 per C 
Switches— 
Jot pos. 3 band.30c 6 gang. 4 pos. 4-5 band.40c 
WPadder Asst:—all  isolantite—singles, dual: 
mu 100 asst. $2.25 
JON: Prospectors, Explorers for Hidden Treas- 
nstruct a U.S. Army Type of Metallic Mine 
Amplifier. Amplifier unit only (less tubes 
ries) with cables, headphone cord, and_ jack. 
ing diagram. Type AN/PRS-1....... $1.95 
ish button Rotary Switch Double Pole. ..35¢ 
ang Push Button Switch, .........22. 49c 
CHASSIS FOR 5-6 tubes 5”’x10"x11". SES 
TACKS—OPEN & CLOSED AUTO 1 
ATIO “VERNIER DIALS—4 in. +, 34 in, Hub. 35¢ 
ONO RECORD ALBUMS—12”—3 comp.—15c; 
comp.—1i5c; 4 comp.—20c; 1 [2 comp.—69c 
HEAVY DUTY 100 WATT SOLMERING IRON. 
for U.S.N.—Brand New—Eauiv._ sells for 
RAGReh si aes, sive sin ss se see eis OUR PRICE $3.25 


IMUM ORDER $3.00—NO C.O.D 
ENTS—PLEASE INCLUDE POSTAGE 


PPVARK SURPLUS MATERIALS CO. 
PG ine Street, Dept. N.O, NEWARK 1, N.J. 


- {3 ay ae thal 3 Uifaiesctin 


WINTER SALE 


Nat — 
Famous 


TV.SETS 


20” Console 


i’ Table Check these lux- $ 95 
258 ury features: 149 
j Ultra sensitiv- 
ity, dynamic pj, $15.00 Fed. 
2.27Fed. range control, Excise Tax 
‘ise Tax UHF adaptabil- 


ity, Duo power 
supply, Acous- 
ticlear Sound 
system... all 
in a beautiful 
H3.45Fed. Mahogany fin- pj, $16.50 Fed. 
cise Tax ish cabinet. Excise Tax 


O AVAILABLE TV CHASSIS 


sets have full 1-yr. factory picture tube war- 
, and standard 90-day RTMA parts warranty. 
ae Phone Orders Filled. $25 deposit, balance 
D., Shipping Charges Additional. 


STEPHEN SALES CORP. 


‘rosby St., N.Y.12, N.Y. Phone: WO4-8233 


21” Console 


164" 


’ Table 


, 450 


Dealer Inquiries Invited 


= 


nber, 1953 


Color TV 


(Continued from page 101) 


it passes down the line. The voltage 
at the receiving end is therefore de- 
layed with respect to the sending end. 
For instance, suppose the input volt- 
age was a 1 megacycle signal and 
the line was of such a length that 
the total phase shift was 180°. The 
signal would then be delayed half a 
cycle, or 0.5 microsecond. A good 
delay line must not be frequency se- 
lective; it must delay each frequency 
within its passband the same amount. 

The matrix network is any sort 
of computer-type device that can per- 
form the basic additions and subtrac- 
tions required to mix Hy, IJ, and Q and 
produce He, Hr, and H;. A _ typical 
additive matrix that could be used to 
produce Hr is shown in Fig. 9. By 
properly proportioning R,, R., R;, and 
R,, it is possible to obtain across Ria 
composite voltage that contains se- 
lected amounts of Hy, IJ, and Q. The 
voltages He, Hr, and EH, produced by 
the matrix are then applied to a suit- 
able picture tube. An RCA tri-color 
tube is shown in Fig. 8 as an example. 

The 3.58 mc. color syne voltage re- 
quired for the synchronous demodu- 
lators is obtained from an oscillator 
held on frequency and phase by a 
powerful automatic phase control 
(APC) system. This chain starts with 
the video detector output being fed 
to a burst gate. We have mentioned 
previously that eight cycles of 3.58 
me. are transmitted just behind the 
horizontal syne pulse as a phase ref- 
erence. See Fig. 6C. It is necessary 
therefore, that this information be 
removed from the video output signal 
for subsequent use. This is done by 
setting up a burst gate tube so that 
its gain is zero except when it is 
keyed by a pulse to produce a high- 
gain output. 

A typical burst-gate circuit is shown 
in Fig. 10. The tube is’ normally 
held at cut-off by a 30-volt bias on 
the suppressor grid. The keying pulse 
drives this grid potential to zero 
when the burst is present at the con- 
trol grid. We obtain the keying pulse 
from the horizontal deflection sys- 
tem after adding some 3 to 5 micro- 
seconds of delay to open up the gate 
at the proper time and allow only the 
eight-cycle burst to pass through. 
This burst is then applied to a phase 
detector where its phase is compared 
to that of the 3.58 me. oscillator. The 
resultant error voltage acts on a re- 
actance tube which, in turn, corrects 


Fig. 9. Simple additive matrix circuit. 
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VOLTAGE SOURCES 


Ye 


SAVE ON 
INSTRUMENTS! 


@ do better testing with fewer in- 
struments 


@ avoid buying costly equipment 
you don’t really need 


@ discover new uses for old instru- 
ments 


@ learn all about ALL instrument 
types; how to use them more 
efficiently; how to interpret their 
readings 


SPUBUSLTSUS FSOZ PDAFIHD 


BASIC ELECTRONIC 
) TESTINSTRUMENTS 


by Rufus P. Turner 
254 pages, 171 illus, 
Price only $4 
This book can save you hun- 
dreds of dollars by avoiding un- 
necessary instrument purchases ! 
And it can help you handle all 


Get the real 
“low-down” on 
Current and 


voltage kinds of testing faster and more 
meters accurately in the bargain by 
TV pattern putting your present instru- 
generators ments to better use! 
Grid-dip Actually, BASIC ELEGC- 
oscillators TRONIC TEST INSTRU- 
Oscilloscopes MENTS is a complete training 
Ohmmeters course covering over 60 instru- 
Volt-Ohm-Mil- ment types for TV and radio 
liammeters service, ham and experimental 


V-T voltmeters use. The author’s whole object 
Power meters is to help you do better work; 


Capacitor choose instruments intelligently 
checkers and use them fully. Dozens of 

Impedance work-saving short-cuts are out- 
meters lined. New uses for old instru- 

Special-pur- ments are clearly explained. 


pose bridges 
Tube testers 
TV sweep and 

marker gen- 


Practically all present day in- 
struments—including the latest 
television types—are impartially 
discussed. You learn exactly 


erators how to use each type and to 
Distortion know exactly what it can and 
SH ee cannot do. 
patiorii: Money-Saving "Tricks™ 
generators You discover new uses for 
Square-wave VOM’s, oscilloscopes, signal 
generators generators, etc. You see how to 
R-F signal extend the range of many old 
_ tracers instruments ; how to use power 
Signal drain measurements for fast TV 
generators troubleshooting; how a bridge 
R-F test can be built from old instru- 
oscillators ments; how to measure r-f im- 
Inductance pedance the easy ways; how to 
checkers measure inductance and capa- 
R-F and A-F citance with a grid-dip oscillator 
measuring and dozens of other money-sav- 
devices 


ing ‘“‘tricks.”’ 
Use coupon now for 10-day 
FREE trial. 


. . and over 30 
other standard 
instrument types! 


10 DAY FREE TRIAL 


Ne en ee ee ln’ | 


| Dept. RN-113, Rinehart Books, Inc., Technical Div., | 
| 232 Madison Ave., New York 16, N. Y. | 


Send Turner’s BASIC ELECTRONIC TEST INSTRU- ff 
MENTS for 10-day FREE examination. If I decide 
| to keep book, I will then remit $4.00 plus postage. | 
Otherwise i will return book postpaid promptly and 

owe you nothing. 


eee Wakes: widiei > ona eheke lel atev'eiStalohvynwlello seine iclie sessed 
B acaress Risketstelatsye''s eee ececeee si divip Gisel sie mish eee 
. Citi. stots suoyey els) < 4)\8) efie..n a) eh eie Zone.... State......- . i 
i I 


OUTSIDE U.S.A.—Price $4.50 cash only. Money back 
| if book is returned in 10 days. 
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RADIO - RADAR - INSTRUMENTS, 
~ AIRCRAFT - PHOTO EQUIPMENT 


~ Complete Line. cant 
DuMont .224-A: Oscilloscope... - 
~ 1:77 Hiekok Tube Checker’ _ 
1-208 FM Signal. Generator 
Hewlett Packard 200-C ae 
1-198 -"TS16/APN © TS-118/A 
BC-638 -TS23/APN : 
BC-1255 TS-24A 
CWI-60ABJ TS-28/UPN 
IE-36 TS27/TSM 
1-95 TS-33 
1-96-A -TS34/AP .- 
OF +4 TS-35/AP - 
1-130A..._-TS36/AP - 
1-139", TS-45A 
1-145 TS-59/APN 
1-121 TS61/AP 
1-222 TS89 
TS-3A/AP TS92 
i -TS10/APN T1TS100/AP 
TS12/AP TS-102 . 
TS-12 Spare TS111/CP 
Parts Kit 


Boonton. Mod. 
78B Sig. Gen. 


pba 


3 by ee 


TS-148/UP 
TS-170/ARN | 
TS-173/UR §N 
TS-174/UR ‘3a 
TS-175/UR 
TS-182/UP 
TS-184A/AP 
TS-204/AP 
TS-218 - 
TS-251 
TS-323/UP 
1-146 
TS-268/U © 


LAD Sig. Gen. 
LAE-2 
LAVOIE Freq. 
Meter: 300- 
600 Me. 


| Boonton Type 
"Tas 102F Sig. Gen. 
wy 
RADIO AND RADAR 


APR-4 New APS3 RC-1841FF 
Complete APS-6 New RC-214 

APR-5 Complete RC-224 

APS-4 New APS-2 RC-266 
Complete MARK 28 


RT34/APS13 PP-104/APT-5 
T-85/APT-5 APS-6 


BC433 G Radio Compass.... 
AM-26/AIC Interphone Amp. 
RT-19/ARC-4  Transceiver.. 
APN-1 Absolute Altimeter.. 
CRT-3 Gibson Girl, 2-Channel.... 


kanes 


sa 


eas" 


So dae ttA 
riame tas 7 aa 


ae 
The 


Tubes - Selsyn synchro motors ’- AN ie 
Cannon - British Coaxial fittings, plugs ‘5: 
COVERNMENTS - AIRLINES ; 

Send for FREE catalogues on 


Communication Equipment oO 
Inverters - Dynamotors oO 
Radio-Radar Test Equip. im 
Aerial Photographic Equip. fj 


EQUIPMENT WANTED 


Semler Industries, Inc. 
6853 Lankershim Elvd ,N 
RECORDING TAPE (Plastic Base) 

40% OFF (new) 
WASHINGTON, D. ie WHERE sag bah ray wero a 


BE MORE RED / TAPE? 


Hollywood, Calif 


@ 1200 ft. plastic tape with plastic reel included. 

@ Each reel individually boxed, 

@ Choice of nationally famous top quality brands 
Such as: 
Webcor (2906) 3.20; Reeves (SPN-12) 3.20; Audio 
(1251) 3.23; Scotch (111-A) 3.25; Panacoustic 
se. 3.25; Irish, Professional grade (211 RPA) 


@ Recording studios, schools, radio stations and other 
large quantity users—write for bulk price. 


ce Su te a 
USED RECORDING TAPE (PLASTIC BASE) 


for 7”—1200 foot 
for S'’’— 600 foot 
for 4”— 300 foot 


for 3’-— 150 foot 
reels included with 
above sizes. 


Mew empty plastic 
boxes for easy 
10¢; 4” 22¢; S!' 24¢; 7" 
30¢; 7” Professional reel 
(23/44" hub) 75¢ ea. 

x 3” 3¢; 
S¢; 7” 10¢ ea. 


reels in 
labeling, 3” 


We carry new recorders, recording blanks, tape, tape 
recorders, ete, at large savings, oF SE vc 
SUFFICIENT POSTAGE. eee Se ae. 
COMMISSIONED ELECTRONICS Co. 
2503 Champlain St. N.W., Washington 9, D. C. 
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VIDEO 


Fig. 10. Typical burst gate circuit. 


the oscillator phase. The direct oscil- 
lator output is used as the color sync 
voltage for one demodulator, and a 
90° phase shift produces a voltage 
suitable for the other. 

The horizontal and vertical sync 
and deflection systems are conven- 
tional. Any special features will be 
entirely governed by the peculiar re- 
quirements of the picture tube used. 

Since, in all probability, the first 
color receivers released will use the 
RCA tri-color tube, let us discuss 
some special requirements of this de- 
vice. The three beam currents in this 
tube can total 750 microamperes, al- 
most eight times the current required 
by present black and white picture 
tubes. This presents a serious problem 
with respect to high-voltage stability. 
This larger beam current causes ex- 
cessive internal voltage drop in the 
high-voltage supply. Typical sys- 
tems have a voltage of 27 kv. at zero 
beam and 19 kv. of 750 microamperes. 
Obviously, such a wide variation in 
high voltage would cause intolerable 
fluctuations in picture size and bright- 
ness. Hence, the need for a regulated 
supply. Techniques for holding the 
high voltage variation down to 3% 
(600 v. in 20 kv.) have been developed 
and successfully used in field tests. 

Fig. 8 indicates that the RCA tubet 
requires horizontal and vertical dy- 
namic amplifiers. This requirement is 
dictated by the flat-faced geometry of 
the phosphor and aperture plates. As 
the beams are deflected from the cen- 
ter of the picture to the edges, they 
travel a greater distance from the cen- 
ter of the deflection to the screen. In 
order that the beams remain in focus 
and properly converged as they deflect 
across the tube it is necessary that the 
focus and convergence electrodes have 
a suitable corrective voltage superim- 
posed on the 3 kv. and 10 kv. d.c. volt- 
ages nominally required. These dy- 
namic focus and convergence voltages 
are obtained from the horizontal and 
vertical deflection system and fed 
through suitable shaping amplifiers. 

The receiver outlined in this article 
and shown in Fig. 8 is the basis of a 
high quality color receiver, Because 
we have recovered I and Q at the 
demodulators and applied proper band 


L. A. HAM SHACK SELLS FoR Tr 
METERS—WESTON © SANGA 


ALL NEW « ALL D.C. 2” sqy 


0—5 Ma 
0—15 Ma $3.29 
0—50 Ma 
0—100 Ma — 
: } 0—200 Ma 
0-300 Ma 3 for 
0-2 Ma $3.95 0—500 Ma $9.00 
Mfg’rs inquiries: lots over 160 
Voltmeter. 2” sq.—O to 20 Volts........., $3.2! 
DC Voltmeter. 2” sq.—0O to 300 Volts w/Exs., te 
sistance. Complete $3.95........ 3 for $9.9) 
RF Ampmeter. 2” sq.—O to .5 Amp.....,, $23.9) 
Ampmeter. 2” rd.—0 to 50 Amps. ........ $3.2! 
Ampmeter. 2” sq.—0 to 50 Amps. ......., $3.2¢ 
3 for $9.01 
3” Round Meters. DC. All New. 0— 15, 9% 
0 — 300 Mills. $4.95 Each....... 3 for $11.9) 


Milliampmeters. 2/2” rd. O—30 Mills. Each $3.9 
Milliampmeters. 2” rd. O—50 Ma. 0 to 5 Ma, 
movement. Each $3.29........... 3 for $9.0 
Thermocouple. 2” rd. 350 Milliarnp, HF. ...$3,2 
“S'' METER. Illuminated face. Full scale readin 
of 5 ma. A standard value for most “S!” Maj 
Circuits. 29’. Black face. New........,, su 


COMMAND AND/OR ARC 5 
TRANSMITTERS amd RECEIVERS 


3-6 .MC. Receiver sec oc «x \sis'els «siete New $17 
6-9.1 Receiver........ Used 7.95—New 14 
Triple Receiver Rack. ........+.-seeeene 1 
V.H.F. ARC 5 Transmitter or Receiver, 
Complete w/tubes.......-.-... Used 24 
ARC-4 w/tubes. Good........-... Used 23 


-4 MC Transmitter with tubes 18.95 
DYNAMOTORS — NEW: 


ROAD HOeS $24.95 PE-73... same 

=e, HEAD SETS HS-33...... New § 
% HS-30, single only...... New 
#HS-23) 5 site octet eee Used § 


¥ Matching Transformer for HS-39 


a = = 
Cash with order. Calif. orders include i 
Sales Tax. Please include approximate pow 
—excess 
—excess L.A. HAM SHACK 
1306 Bond Street, at Pico, Los Angeles 15, Ga 


TRAIN FOR A SUPERVISORY POSITION 


ELECTRONICS 


Thorough 2-year course covers electrical cire 
and machinery, basic electronics and indust 
electronics. Franklin Technical Institute gradue 
are in demand as junior engineers for resee 
and test work, sales engineering, supervisory W 
on production lines and drafting room des 
work. Other engineering and technical cour 
Coed. Day, evening. 45th year. Write for catai 


FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mc 


A must for the TV serviceman—Solar’s 
Model CF is a sturdily constructed, reliable 
strument designed to simplify Television and 
other servicing. ie 
@ Has exclusive patented Quick-Check circuit 
quaiitative tests and intermittent checks W 
out unsotdering capacitors & 
@ Capacitance bridge—10 mmf to 2000 m 
4 ranges 
@ Power factor—0O to 50 percent = 
@ Insulation resistance—3 to 10,000 ne 
° ir 2 
e 


Electrolytic leakage current reads di 
41/2” meter a 
Built-in d-c power supply continuously adj 
able from 0-550 volts for electrolytic” 
denser tests at rated voltage 

100 ohms to 7.0 megohm A-C resistance DI 
0-600 volt, D-C vacuum-tube voltmeter — 
10-50 volt A-C vacuum-tube voltmeter | 
Quality Components for Long, Trouble-free 


ice @ 115 V. 50-60 cy $ - * 


@ Complete with test leads 
e 
Balance C.O.D. 


Instruction manual 
Price: 
Ready to operate 
20°% deposit with order. 
Write for discounts. 


ARCEE ELECTRONICS 


74 Cortlandt St., New York 7, N. Ys 


tj filters we are taking full ad- 
s)jof the transmitted color data. 


How this is done is shown in 
|, Note that by simply shifting 
ithe of the color sync by 33° we 
i (Hr-Hy) and (H;-Ey) at 
sjholulator outputs instead of J 
H [Bee Fig. 3). But now, we must 
wnit both channels to 0.4 mc. if 
)eo eliminate crosstalk between 
1) channels. This procedure, 
sf, means that the wide-band 
jepsent in the original transmit- 
nfiformation is lost. The resul- 
bltages (He-EHy) and (#;-Ey) 
»trixed to produce (H«-EHy) and 
} of color difference voltages 
iplied to the tri-gun cathodes. 
mlee picture grids are tied to- 
i tand Hy is applied to them. The 
ivhatrixing action to produce 
ij and #, is actually accom- 
eijwithin the picture tube. With 
"athe grid and (He-Hy) on the 
eai, the net voltage from grid to 
ma is Be. 
my system has a number of 
ffical features. Only one wide- 
itimplifier is required, whereas 
ire needed for the J-Q system. 
eane delay line is used since both 
rHifference channels have the 
Wielay. The narrow-band output 
& demodulators allows for sub- 
: i gains at this point and direct 
‘Hion to the picture’ tube 
I is a possibility without a 
Woost stage. 
article has attempted to 
strate how the NTSC has solved 
Hhnical problems associated with 
ulation of a compatible color 


“oF 
< 
o) 
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wignal the reader was introduced 
Hnew complexities of a color re- 
and the new techniques re- 
to reproduce the color picture. 
gh many advances in color de- 
ire to be expected as manufac- 
face the need to reduce costs to 
e on the open market, in the 
he circuits used will probably 
ilar to those explained here. 
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. 11. Block diagram of a typical 
Slor-difference type TV receiver. 
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| For operating and testing 
‘> DC equipment from AC lines 


ea Fe 


ELECTRONIC EQUIPMENT 


FILTERED 


DC POWER SUPPLY 


Model B Pat, 2599748 


They say: “It’s the only one that can withstand continuous 
high overloads!” 


Cooler Operation—Selenium rectifier application and conduction 
cooling dissipate over 3 times the heat. 


Twice the Rectifier Power Rating with EPL Patented Design. 
Lowest Cost Per Ampere Output. 


Output 6v., 1-20 amps, (35 at peak). 2 units in parallel supply 
6v. at 40 amps. 


Tests 2 Auto Radios with push-button solenoids at same time; 
also motors, instruments, relays, other low voltage devices. 
NEW MODEL C-12 services both 12v. and 6v. auto radios. 


* Names on request 


ELECTRO PRODUCTS LABORATORIES 


FREE! New Detailed Liter- 4501-Nb Ravenswood Avenue Chicago 40, Ill. 
ature on America’s Only 


Complete Linel Canada: Atlas Radio Corp., Ltd., 


Toronto, Ont. 


BARGAINS - BARGAINS - BARGAINS 


STANDARD All Brand New 
Individually Boxed 
BRANDS 


FAR BELOW WHOLESALE COST! 


12AV7 ..1.14| 35Z5 53 

7 ..1.06 | 50c5 :B4 

1.59 | 50B5 -B4 

+72 | 5OL6 oz 

-78 | 50Y6 +79 

-98 | 70L7 1.59 

-33)| (80mm 59 

-79 | 117N7 ..1.59 

99] 117P7 ..1.59 

91 | 117 ay 

182 | 11726 -- .96 
1.35 SPECIAL 


"73 | DISCOUNTS 


8 
3 fest i 5% 


Models SP-6, SP-5, 
SP-6J. 
STEVE-EL brings 
you the booster buy 
of the year. We bring 
you these boosters at 
a price less than 
manufacturer’s cost. 
‘ brand new/factory 
aligned in sealed cartons. Complete with 
circuit diagram and operating instructions. 
Fully guaranteed. All UL approved. 110- 

120 Volt AC only. 
Model SP-5 Pentode Type For ex- 
treme fringe 
Model SP-6 Pentode Type For ex- 
treme fringe . 
Model SP-6J Triode Type For semi- 
fringe 


Here is the unit 
you have been wait- 
ing for. Does every- 
thing from sanding 
your ear to polishing 
your shoes. Large sand- 
ing area a full 13%” sq. 
Lightweight, easy to use. 
Complete with on-off 
switch, 6 sheets of sand 
paper and polishing cloth. Powerful high 
speed cool operating motor. Choice of 3 


colors: Black, Fire-Engine Red, and Mar- 
bled Green. 110-120 volts, 60 cycles AC only. 


List? Pring ee gine: Siac $13.95 $1046 


Net Price..... Rav ave vanahala ale tsiarnse 


MINIMUM ORDER $5.00 


STEVE-EL now carries full line of Eico, E.M.C., Pilot, 
Tech-Master, Pentron, Wen Products, Burgess, Shure, 
etc. Write for free catalog. 


STEVE-EL ELECTRONICS CORP. 


Dept. RN-11 61 Reade St., New York 7, N.Y. COrtland 7-0086 


SNIWDUWG- SNIVIUVE- SHIVIUVE 


BARGAINS - BARGAINS - BARGAINS 


Lad 
i) 
o 


or 72nd Harmonic’ 
MC freq. Listed 
by fundamental 
freq. with frac- 
tions omitted. 


In FT 241-A Hold- 
ers—lf in. Pin 
SPC. These are 
designated 54th 


aol 513 


394 | 416 | 441 


393 | 415 | 440 | 463 | 487 
395 ' 418 |! 442 


All above crystals sent postpaid. Foreign, 


wholesale. and dealer inquiries invited. Write 
for QUANTITY DISCOUNTS. = 

5 ASSORTED CRYSTALS ONLY........- $2.75 
UOMLOL as: aisieia seis) ef sieve: s\ ela isioeye De ekere..e/'sifeir 4.50 


COMPLETE SET—80 CRYSTALS 


In above graduations from 370-516 Ke.. 54th 
Harmonic, INCLUDING 500 Ke. & $9 95 
455 Ke. erystals. Only...... Per set a 


COMPLETE SET—120 CRYSTALS 


In above graduations SO Sw Ke., 72nd 
Harmonie, PLUS 500 Ke. 
; Per set $14.95 


Ke. crystals. Only.....--- 
200 KC. CRYSTAL ....Ea, $2.25 
500 KC. CRYSTAL vee, 2.25) < 


1,000 KC. CRYSTAL 
All crystals sold as is. 


MISCELLANEOUS BEST BUYS 


ARC-4 TRANSCEIVER: Excellent 2-meter rig. 
Less tubes and dynamotor. Only... .$10.95 

12/24 V. DYNAMOTOR: For ARC-4..... $7.50 

APS-13 TRANSCEIVER: Complete with tubes ; 
and dynamotor,. Easily 
MC. Excellent cond. ....-+.+++++e% 

» RL-42 REVERSIBLE MOTOR & CLUTCH: Used. 

4 good condition. A HOT buy at only. .$2.95 | 

WILLARD 6 V. MIDGET STORAGE BATTERY. 
8-amphr. 1 13/16” x 23%”. 
electrolyte. New ..-..e eer eeneeee 

G V. WET CELL BATTERY: In heavy, poly- 
styrene vlastic case. 6 x 4x4 inches. 
NG wi foteeriteis tie ales) + 04 eis. eLeuaeueiece terete $4 

PE-73 DYNAMOTOR. 

BARBEQUE MOTOR. 


COMPLETE 2-WAY SOUND POWERED COM- 
MUNICATION SET: Consists of single unit 
on each end PLUS 50 ft. of wire. The set 
COMPLETE only ...-++seeeeseuees $3.35 

All prices are net F.O.B. Los Angeles. 
= All items subject to prior 

sale. 


J. GLASS ELECTRONICS CO. 


1615 S. MAIN STREET 
LOS ANGELES 15, CALIF. 


e : TEST 
PATTERN 


use 
MODEL CB-101 


UTLEeenaron 


TESTS VIDEO AMPLIFIER 
LINEARITY and PICTURE 
TUBE PERFORMANCE 
SHIELDED 
LEADS 


MODULATES YOUR T.V. 
SIGNAL GENERATOR 
FOR OVER-ALL TEST 

OF T.V. RECEIVER 


* 


No more waiting for TV test patterns to be trans- 
mitted! No more setting of controls by guess! No 
necessity of purchasing expensive equipment! 
Model CB 101 Pattern Generator is designed for 
the quick, accurate adjustment of the TV picture 
quality; provides steady pattern of vertical or 
horizontal bars; makes horizontal and vertical 
linearity, width and centering @asy at ANY TIME, 
at ANY PLACE. 

Also useful in general TV service work, and 
testing TV tubes, Ask your local distributor 
about it, or write us direct giving distributor's 
name and address, FREE 4-page folder. : 


UNITED TECHNICAL LABORATORIES 
BOX 425G © __ MORRISTOWN, N. J. 
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"UHF TELEVISION” by Edward M. 
Noll. Published by The Paul H. Wen- 
del Publishing Co., Inc., P. O. Box 
1321, Indianapolis 6, Ind. 72 pages. 
Price $1.00. Paper bound. 

This is the seventh TTLB “Note- 
book” for the service technician. It 
provides practical technical data on 
v.h.f.-u.h.f. tuners, u.h.f. antenna per- 
formance, u.h.f. propagation charac- 
teristics, and u.h.f. converters. 

The material on u.h.f. is presented 
in logical progression covering v.h.f. 
tuners, basic u.h.f. considerations, and 
useful u.h.f. service information. Tab- 
ular data on u.h.f. television channels 
and wavelengths in inches at the cen- 
ter frequency are also given. 

The tuner data covers everything 
from tuner performance to trouble- 
shooting. The u.h.f. section is divided 
into nine headings covering such top- 
ics as propagation, antennas, and 
transmission lines as well as align- 
ment techniques, etc. 

The manual contains over one-hun- 
dred illustrations and includes block 
diagrams, schematics, and photographs 
of components and circuits. 

* * * 
"PRODUCING AND DIRECTING FOR 
TELEVISION" by Charles Adams. Pub- 
lished by Henry Holt and Company, 
New York. 280 pages. Price $3.95. 

This is a practical, how-to-do-it 
manual for experienced as well as 
would-be directors and/or producers. 

The text covers such subjects as the 
television studio, its facilities and per- 
sonnel; station equipment; special 
effects; conceiving the television pro- 
gram; directing—theory and practice; 
directing ad-lib programs; producing 
and directing panel quizzes; picture 
composition; lighting; the writer in 
TV; the actor in TV; the advertising 
agency in TV; programs for the local 
station; and budget and cost control. 

Photographs of modern studio fa- 
cilities and line drawings of the points 
under discussion all help to impress 
the subject matter on the reader’s 


mind. 
* ok * 


"TELEVISION ADVERTISING AND 
PRODUCTION BOOK" by Irving Set- 
tel, Norman Glenn, and Associates. 
Published by Thomas Y. Crowell Com- 
pany, New York. 465 pages. Price 
$6.00. 

The book has been prepared as a 
guide book for advertising agencies, 
TV stations, advertisers, and students 
in the preparation of television pro- 
grams and advertising. 

: The authors have enlisted the serv- 
ices of a panel of experts who are re- 
sponsible for individual chapters on 
their particular specialties. Included 
are sections on the financial aspects of 
TV, choosing the right station for your 
product, conducting research for TV 
advertising, TV advertising for a na- 
tional sponsor, TV advertising for the 


cials, casting, writing the drs 
show, how to sell a TV “page 


censorship, the TV department 4 
agency, publicity for stations | 


personnel for television. 
Seven appendices listing Ty 
a copy of the television code, et 
also included to make this a one. 
ume reference work for all phage 
TV production. 


* * * 


“TELEVISION INTERFERENCE" eg 
by Philip S. Rand. Published hy % 
ington Rand. 108 pages. Price § 
Paper bound. Available from ] 
Anne Smith, Remington Rand, | 
315 Fourth Avenue, New York # 

In this, the third, edition of 
vision Interference,” 
compiled a group of up-to-date 


Ss 


as: “Successful Servicing,” “ 
“Electrical World,’ “Modern Pla 
“Hlectronics,’ “Service,” “C@m 
“Popular Science.” = 

Radio amateurs and those cone 
with television interference will 
this compilation of value as @ 
erence manual. ): 
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ERRATA 
Raytheon Mfg. Co. has reminded 
“Fathometer’’ is a registered tradem 
ering the company’s depth finders. 
apologies for using is as a generic 
the articles ‘‘Radar Protects Fishing 
in our July issue and “Electronics 
Yachtsman” in the August issue. - 


* * * 


In the article “An Improvement for ¢ 
TV Sets,’ appearing on page 182 of the * 
tember issue, a misstatement appears in 
third line of the third paragraph. The 
tence should read: “To do it, first shi 
the tuned circuit and also short the 
the first triode to ‘B—’, cutting out t 
The “B+” was incorrect in the ori 


* * * 


In the October “Certified Recor 
column appearing on page 70 thi 
quoted for the Chicago Symphony 
tra’s recording of Smetana’s “My 
land’’ was incorrect. The album co 
two records each of which are $5.95 0! 
for the album. -< 


RADIO & TELEVISION 


IRONA RADIO KITS 


asy Assembly @ Excellent Reception 


SINGLE BAND SUPER 


Rocket 115K—Latest superhet 
circuit for ultimate in sensitive 
reception and tonal quality. Kit 
includes all necessary parts, 
punched chassis, attractive bake- 
lite mahogany cabinet, built-in 
loop antenna. iron core IFs, big 


+: tubes: 12SK7, 12SA7, 12SQ7, 
5Z5, Automatic vol. control, beam power 
t. Tunes 540 to 1700 Ke. Simple $14 

e§by-step instructions included. ...Net 15 


§(Tunes standard Broadcast 
0 1800 Ke, foreign short- 
6 to 18 Mc (16.6 to 50 
s). Features iron core IFs, 
tone control, 5” Al- 
Spkr., 
ba i 


phono jack 
mahogany 


112x8x634", Tubes: 12SK7, 12SA7, 
‘ ie pagan All parts, punched chassis, 

4) step-by-step instructions 
SU RMIEMM ates: i fe seyuyale coke o:ialusc) <aets, © Net $20.75 


SUPER Globemaster 814K Complete 
MEMID Keb W-n)le {> csi sie tess Al (a Cod) nia, “aime (ol wire ie Net $24.75 


supvlied less wire and solder, Please in- 
24 25% deposit with C.0.D. Orders. Dept, N-11 


CORONA RADIO & TV CO. 
136 LIBERTY ST., NEW YORK 6, N. ¥. 


‘ECTRONIC TUBES 


URGENTLY NEEDED 


H PAID FOR: 


Radio, TV, Special Purpose, all types, 
small and large quantities. State types, 
quantities, prices. 


RITE NOW TO BOX 537 


c/o RADIO & TELEVISION NEWS 
New York, N. Y. 


t 
| 


sERVILE LIBRARY 


HERE IS LATE INFORMATION INA 
DY FORM FOR RADIO & TELEVISION 
AIRMEN, SERVICEMEN & STUDENTS 


COMPLETE $fA 


OLS.‘*6 PAY ONLY &MO. 


{ IT PAYS TO KNOW! 

DELS T.V.-RADIO SERVICE LIBRARY 
sents the important subjects of Modern 
io, Television, Industrial Electronics, 
. Public Address Systems, Auto, Marine 
reraft Radio, Phonograph Pick-Ups, etc. 
ers Basic Principles—Construction—In- 
ation — Operation — Repairs — Trouble 
oting. Shows How to get Sharp, Clear 
. Pictures. Install Aerials—How to Test. 
lains Color Systems & Methods of Con- 
sion, 1001 Facts—Over 1260 Pages—625 
strations—Parts & Diagrams—Valuable 
i} Quick Ready Reference & Home Study. 
s How to Solve T.V. & Radio Troubles— 
swers T.V. & Radio Questions. 


§ Get this information for Yourself. 
| 7 DAY TEST—ASK TO SEE IT! 


----~-M AIL ORDER-------- 


9 W. 23 St.,N.Y.10 
sSrire LbARY 2 Yolo. 
~K. 0 
: N oids otherwise I will return them. 


mber, 1953 


ee. 


Temperature Control 
(Continued from page 131) 


The author has been using this sys- 
tem for approximately 6 months. It 
has proved extremely satisfactory 
and contrary to most side-line specu- 
lation there has been no increase in 
fuel consumption. An immediate ques- 
tion may be raised as to the operation 
of the unit in the event of failure. 
Since the thermistors used by the 
author have a negative coefficient. of 
resistance, an open circuit in the 
bridge sensing arms will produce a 
continuous demand for heat. To pro- 
vide a safety high-limit switch to 
avoid excessive heat in the house, the 
original thermostat is left in series 
with the power-relay contacts and set 
at some high limiting temperature of 


FIBER WASHERS 
6-32 SCREW (INSULATED) 


TWO BRASS RIGHT ANGLE BRACKETS 
[024" MAKING CONTACT ON 
THERMISTOR FACE 


Fig. 3. Method for mounting the thermistors. 


perhaps 78 degrees. The opposite ex- 
treme failure, that of supplying no 
heat, can be provided against by con- 
necting a normally-open thermostat 
across the power-relay contacts, how- 
ever this latter precaution is not 
usually necessary. Thus it is possible 
to minimize either extreme of failure. 
When the system is installed, small 
bridge unbalances due to different 
bridge arm lengths may be compen- 
sated by the calibration control. If a 
greater degree of inside-outside tem- 
perature compensation is desired, re- 
sistance R. may be decreased provid- 
ing R; is decreased the same amount. 

Tube life can be expected to be very 
good once the unit has operated for 
approximately one-half month or 
more. Most tube failures can be ex- 
pected during this first period. 

Take a good thermometer around 
the house at frequent intervals when 
your present heating system is in 
operation. You will be surprised, pos- 
sibly enough surprised to see the ad- 
vantages which would accrue with an 
electronic thermostat. 


REFERENCES 


1. Minneapolis Honeywell Regulator Co., 
Minneapolis, Minn. ; i 

2. Hoffman Specialty Co., Indianapolis 7, 
Ind. 

3. Blectronics, December 1950. 


Fig. 4. Construction details on the cycler. 


THERMISTOR 
(TH2) 


1172" DIAM. 
PLASTIC TUBE 


DISTANCE 
DETERMINED 
BY TIME CYCLE 


REQUIRED (3° TO6) 6. NICHROME (HI) 


WOUND ON MICA 
OR WIRE FORM 
ACROSS TUBING 


. 
FASTATCH N 


converts controls 
to switch-types 
in seconds! 


What a life-saver Fastatch can 
be when you need a TV-AM-FM 
switch-type control in a hurry. 
SNAP, it’s on in seconds! Saves 
you valuable bench working time 
— no ears to bend, no loose parts. 
Fastatch switch units are perfectly 
matched to famous Centralab Blue 
Shaft controls 


Type KB Fastatch 

switches give you service * 

flexibility unmatched 
in any other line, 


Fastatch converts any 

plain type control with blue label on back 
to switch type. Available in 3 styles: SPST, 
SPDT and universal DPST. Rated at 5 amps 
— 125 v.a.c.; 4% amp — 125 y.d.c.; 12 amps 
— 12 v.d.c. Underwriter’s approved. 


When you’re 
stocking 
Fastatch 

units, be sure 

to get a supply 
of Blue Shafis 
too. Available 
from 500 ohms to 
10 megs in a 
wide variety of tapers and 
tapped units. You can buy ’em singly or in 
handy kits. Order this Centralab time-saving 
combination NOW — your distributor has 
complete stocks. 


Centsalab 


*Trademark 
eee ee ne eo ee a ee 


= 


1 
g CENTRALAB . 
i A Division of Globe-Union Inc. ry 
@ 910-K E. Keefe Ave., Milwaukee 1, Wis. i 
§ Please send Catalog 28 with additional tech- 8 
nical data on Blue Shaft Fastatch switches. : 
INC oe sesccbovaneterteagetoe tacos tsteervogetn tooo a oe not sists . . 
a 1 
a 1 
a 1 
5 i 
a 1 
: Clty. ernie Tone:n=.a 5tatelens sae 
iu ussucbuuatmenuee lo eee 
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TUBE 


tance, Prepaid to you in U.S.A. 


Stock up now on these amazing tube valu 


-90 | 6ATE6. -55|12SH7.. 

Oy VR75 ae 6AUG........ .50/12SJ7 

0B 80 | 6AV6 spore | 12SK7 
oc NR105.. .95|6AX4GT..... 60 12SL7GT 
0D3/VR150.. .95|/6B8.........  .75|12SN7GT 
0Z4/0Z4A... .55|6BC5....... -62|12SQ7GT 

DALGT coe. -77|6BE6...... -59 | 12SR7 
6BH6 ~.. _-80 | 12S X7GT 

.. 1.13} 1457 


1AX2 . 1.05 
1B3GT /8016. .90) pean 
1B27........11.50|6 


0 
5516(Hyt) .. 

5528/C6L.. 

sor rea 


6. 
6AS7G....... 


Above is a partial listing of our large 


Fege are of popular brands and fully guaranteed. 


eeOALE raters 


Tube Orders Over $15.00, with full remit- 


es! All 


* 5.00 
1..57.50 
15 


stock. 


You may order types not listed at approx. the 
same savings. Many new special-purpose types in 


stock. 


ODDS & ENDS! 


ERCO MARINE TRANSMITTER-RCVR 
4 channels. 12 V. DC. operation. FCC ap- 


proved. New, complete (less xtls) . 


BRAND NEW VIBRAPACKS 


12 V. DC. input. 
output. Complete with vibrator ... 


TRIMM FEATHERWEIGHT HEADSET 


4000 ohms impedance. New orig. boxes 


WESTERN ELECTRIC CHOKE 


- $179.50 


300 V. DC. @ 125 ma. 
-$12.95 


$3.75 


8 hy—300 ma. 65 ohms D.C, resis. Hermeti- 
cally sealed in steel cases ........ $4.95 


WESTERN ELECTRIC SWINGING CHOKE 


metically sealed in steel cases .... 
JENNINGS VACUUM CONDENSER | 
50.uuf. @ 205000 volts «.... iv. 7) 
PANADAPTOR—5 INCH SCREEN 


V. 60 cy. Used, good condition .. 


6.5—4.3 hy. @ 200-620 ma. 42 ohms. Her- 
-$ 


Model SB-1, type 200, 100 Ke. BMser: 115 
- $49.50 


6.95 


fie COR Taw 


136F Liberty Street,N.Y.6, N.Y. REcto 


Terms: 25% with order, bala 
All merchandise guaranteed, F.0.8. bis 
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